| (ie AKA R 
| 7.2 PSA- 
@:/ 


| CA2 ALHR 1972P54 
| Population and Labour Force Projections 


For Alberta, 1970-1985 


AT opulat ion and Labour Force 
Projections for Alberta 
1970-1985 


M. V. George, Ph.D. 
K. S. Gnanasekaran, Ph.D. 


LIBRARY 
VAULT 191 


: : : Human Resources Research Council 


T 


xe 


ROE 
oe 


POPULATION AND LABOUR FORCE PROJECTIONS FOR ALBERTA 


1 /0-1985 


M. V. George, Ph.D. 
and 


K. S. Gnanasekaran, Ph.D. 


March, 1972 


Digitized by the Internet Archive 
in 2024 with funding from 
Legislative Assembly of Alberta - Alberta Legislature Library 


https://archive.org/details/ableg_33398001365039 


PREFACE 
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project are also gratefully acknowledged. 
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INTRODUCTION 


This study presents the population and labour force 
projections for Alberta by age and sex for each year from 
1970 to 1985. The study was carried out in two stages. 
First, population projections by age and sex for the 
province, 1970 to 1985 were prepared. Secondly, based on 
the population projections, a series of labour force pro- 
jections by age and sex through 1985 were produced. 

Unlike the existing population projections for 
Alberta (Oil and Gas Conservation Board, 1968; Alberta 
Bureau of Statistics, 1968), the present projections take 
into account demographic changes in recent years and use 
the post-censal population estimates for 1970 by age and 
sex as the bench-mark data for projections. Important 
demographic changes have occurred in the 1960's which have 
far-reaching amplications.for tthestuture weetne. steady fall 
in birth rate with its effect on growth rate, the swelling 
of the) reproductive and jJabour, force age. groups asa, conse- 
quence of the post-war "baby boom", and the rapidly growing 
proportions of women entering the labour force have major 
implications, onethe/tuture size sand structure of total 
popula tron,-and labour force... Furthermore,» the labour,.force 
projections at the provincial level, like the population 
projections, are seriously affected by the recent trends 


in internal and international migration. This study 


attempts to take into account the likely effects of these 
demographic changes on the future population and labour 
force. 

Because of the uncertainties about the future beha- 
viour of the basic components of population change and their 
determinants, the projections are made under certain assump- 
tions on the likely trends in births, deaths, migration and 
labour force participation rates over the next fifteen 
years. The projections presented here, therefore, should 
be taken not as predictions, but as approximations to the 
probable size and composition of future population and 
labour force under given assumptions. Four series of 
population projections and three series of labour force 
projections are presented to give the Wests some latitude 
of choice. Implicit in these projections is the general 
assumption that there will be no catastrophic events which 
will seriously affect the components of population change 
over the entire period of projection. 

A component method of projection, involving 
separate projections of fertility rates, mortality rates, 
immigration and emigration, is employed to prepare the 
population projections. These projections are made by 
Single years of age and sex for each year as of June 1. 

The labour force projections by broad age groups and sex 
are derived from the population projections by applying the 
projected participation rates by age and sex. Methodolo- 


gically, these series depart from the previous projections 


in adopting the cohort fertility method for projecting 
births, and in developing the mortality projections based 
on cause of death analysis. 

Chapter II deals with a brief review of population 
changesa-ny AlbertatewChaptens; Li in-toW wontajay, a brick 
analysis of the data, description of the methodology used 
to project the basic components of population change and 
labour force, a discussion of the assumptions, and detailed 
Statistical tables giving the results. As much as possible 
the methodology used is consistent with the current and 
emerging demographic techniques and data available for 
Alberta. Chapter VI gives the main results of population 
projections and their implications. On the basis of popu- 
lation projections presented in Chapter VI, labour force 
projections are prepared in Chapter VII. The projections 
are prepared after an intensive analysis of the various 
components of population change which makes it possible to 
have a broader perspective of the mechanism by which 
population and labour force change than would be possible 
if attention were confined to the methodological and 
technical aspects of projections. Chapter VIII is devoted 


to a few concluding remarks on the projection results. 


POPULATION TRENDS 


The object of this chapter is to describe briefly 
the basic features of population growth in Alberta and to 
indicate the relative contribution of the components of 
population change. 

From a small population of 73,000 in 1901, the 
population of Alberta increased to 1,599,000 an 1970.°°ats 
population growth rate is one of the highest among Canadian 
provinces with a current growth rate of about 2.4 percent 
per annum. Table 2.1 presents a summary of Alberta's 
population growth in relation to Canada from the beginning 
of the present century. The establishment of the wheat 
economy in the early part of this century induced a signi- 
ficant inflow of population to the province both from 
abroad and from eastern Canada. The growth rate of 412.6 
percent recorded during 1901-1911 was the second highest 
growth rate among the provinces, exceeded only by 
Saskatchewan. Part of this phenomenal growth rate during 
this period may be attributed to the small population size 
in 1901. By 1921 the population size reached 588,000 with 
an increase in the province's share of Canada's population 
from 1.4 percent ‘in L190] “tov6e7 percent ize 921 During 
1911-21 and 1921-31 Alberta's growth rate was the highest 
among the provinces, surpassed only by British Columbia 


during the latter decade. Being almost totally dependent 
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on agriculture, the depression of the thirties brought an end 
to the phenomenal upsurge of population in Alberta with a 
growth rate of only 8.8 percent during 1931-41. 

Significant population growth resumed in Alberta in 
the late forties and in the fifties with the highest growth 
rate of 41.8 percent in 1951-61) among the provinces.» The 
fastirate of growth. of population in the 2irtiesymay begatts 1 
buted primarily to the growth of the petroleum industry which 
augmented and stabilized the economy. The growth rate 
slackened again after 1961 with the lowest growth rate of 0.91 
percent during 1965-66. (Table 5.1)... Since 1966 theresisva 
steady increase in the growth rate. In 1970 Alberta's 
population constituted 7.5 percent of the total population of 
Canada. 

An explanation for the variation in population 
growth, both in absolute and relative terms, has to be sought 
broadly in factors of (a) natural increase? (s.e8, barths 
minus deaths) and (b) net migration (the balance of in- 
migration plus immigration and out-migration plus emigration). 
Thetdata given an Table S.,1lsfor therpast 15) years *treveaiethe 
relative contribution of migration and natural increase on the 
total population change. Although natural increase has been 
the predominant factor of population growth, migration is the 
main contributory factor for the great fluctuations in 
Alberta's growth rate. For example, while the annual natural 
increase during 1955-70 varied between 13,200 and 43,000, the 


corresponding variation in net migration was between -8300 and 


15,900. It should be noted that when there was a net loss 
due to migration, natural increase was the sole source of 
population growth. After a net loss of population due to 
migration during 1963-66, there was a steady increase in 
thefcontrebutionvof-migrationy) bothyinsabsolute and percen- 
eager lrerns*: Wn 969-70 smi orationecontm butedsaboute43 
PErcent yore thertotad popula tionsgrowth.pypiine decid newin 
naturel, tnereaseysincesl960 can bey, attrabuted) to.the stable 
trend in death rate and the steady decline in birth rate. 
The trends and patterns of each component of popu- 
lation growth and their prospects for future population 


growth in Alberta are discussed in the subsequent chapters. 


aor 


MORTALITY PROJECTIONS 


Implications of Low Mortality, and General Appraisal of Data 


The role of mortality in population projections is 
not as crucial as the other two components, fertility and 
migration. This is because at the prevailing very low level 
of mortality in Alberta and Canada as well as in other indus- 
trialized societies, its influence on overall population 
growth and structure is relatively small. The great reduc- 
tion leading to the present low levels of mortality has been 
due to economic advances and general rise in the standard of 
LiVingiory people. 9 1t is alsovin large measure the result of 
modern achievements of medical science and the organization 
of basic health services and medical insurance schemes to 
all segments of population. 

The transition from a high to a low level of mortal- 
ity witnessed great reductions in death rates at ages between 
early childhood and middle age with the control of infec- 
tious, parasitic and respiratory diseases. Mortality rates 
at the old ages have shown relatively small decreases owing 
to the intractibility of cancer and cardiovascular diseases 
that predominantly affect this group. Under these circum- 
stances, the scope for further decline of mortality may rest 
chiefly on new medical discoveries that will lead to the 
postponement of deaths in old ages, and significant reduc- 


tion of deaths due to traffic accidents which have recently 


increased considerably in the advanced countries. 

Against this general overview of mortality situation 
today, the trends and levels of mortality in Alberta are 
examined in detail and compared with changes observed in 
Canada and/or other low mortality countries with a view to 
projecting the future mortality. It should be pointed out 
that mortality is investigated here primarily from the 
demographic rather than the medical point of view. Projec- 
tions .based .on .a.companisonso® moutality.ingAlberta swith 
relatively lower mortality areas may sometimes be consi- 
dered to take indirectly into account new advances in 
medicine and their effects on mortality. Nevertheless, it 
must be noted that no attempt is specifically made here to 
survey the developments in the medical and health fields 
and research in progress that may have an impact on the 
future mortality, especially at the old ages. 

Death registration in Alberta, which began in 1920, 
is fairly complete with more than 95% coverage of events 
(Brower .ct sabes, L956. in 98).. «Phe nregistration system is 
very comprehensive, and the person responsible for the 
disposal of the body is required to complete the personal 
detains and to arrange for scertuiication OL whe med acad 
Particulars, including the cause of death, by pattending 
Bliysician or coroner. The procedure may ensure a greater 
degree of accuracy, particularly of the information 
regarding cause of death. 


The data for calendar year are published in the DBS 
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annual publication of ‘Vital ‘Statistics. "The published 
tabulations along with census data are found to be 
generally adequate except perhaps for separate life tables 
for Alberta for the years before 1966. The available life 
tables before 1966 relate to the Prairie region consisting 
of Alberta, Manitoba and Saskatchewan. For the first time 
an official life table for Alberta was published for the 
census year 1966 (1965-67). For purposes of present 
analyses, an additional life table for Alberta is cons- 
tructed in this study for the census year 1961 (i.e. 


19602627 
Historical Trends in Mortality 


3.21 Death Rate 

The crude death rate in Alberta was about six to 
seven per thousand population in the sixties. The rate was 
consistently below the recorded rate for Canada over the 
past several decades (Chart 3.1). The crude rate, however, 
is not a good measure for comparison as it does not take 
into account differences in the age-sex composition of the 
two populations, i.e. of Canada and Alberta. Age-sex 
adjusted (or standardized) death rates are, therefore, 


presented in Table 3.1. 


1 
The Greville method of computing abridged life 


table was used. For its application to Canadian data, see 
Silins and Zayachowski, 1966. 
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Assuming that a death rate of ten per thousand 
marks the threshold of low mortality, it is remarkable that 
Alberta had attained this level much earlier than Canada 
and many low mortality areas of today. The unadjusted 
average death rate for low mortality countries of Europe, 
namely, Denmark, England and Wales, Netherlands, Norway and 
Sweden was 10.3 per thousand in 1945-48 and 9.3 per 
thousand sins 955258" (United Nations,” 19637 pe Lo). "This 
comparison is, however, less valid as the rates for these 
countries are affected by different age-sex structures of 
their populations. Hence, the trend in expectation of life 
at birth, which is accepted as a superior measure of 


mortality for comparison, is examined below. 


Sw, Expectation OiwoLreo ate bit ca 


The low mortality level in the province of Alberta 
as compared with the country as a whole is also borne out 
by the calculations, of expectation of life at birth (Ey 
values) or the average number of years a newborn infant is 
expected to live as shown in Table 3.2. The values for the 
period before 1960-62 relate to the Prairie Provinces as a 
whole covering Manitoba, Saskatchewan and Alberta. Like 
Alberta, the other two provinces have had lower mortality 
than Canada aS Shown in Table 3.1, and there were not much 
differentials in mortality among the three provinces. 
PWrevetore? “the -Orticial vallles "Of -expecta tion OL life gat 


birth calculated *for=the Prairie region*may be™takeén ‘to 
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reflect by and large the actual mortality trends in Alberta 
for the earlier decades.” 

Based on these values, it is clear that the Prairie 
Provinces have enjoyed a higher life expectancy than Canada 
fomnyarlongpperiod.gy Im thers xt esyritherexpectati onifore life 
at birth of about 70 years for males and over 75 years for 
females in Alberta came close to the level obtained in 
countries like Sweden, Norway and the Netherlands which are 
the world leaders in low mortality with the highest expec- 
tataon,of) life atubirthe 

The life expectancy has been increasing steadily 
over the past for males as well as females. Between 1940- 
42 and 1950-52, the increase was about the greatest for 
Alberta, showing an annual gain of 0.59 years for males and 
0.82 years for females. The gain had subsequently been 
less for both sexes as the level increased continuously 
(see Table 3.2). In the most recent period, 1950-52 to 
1965-67, the expectation of life at birth increased from 
68.36 to 70.10 years for males and 72.28 to 76.24 years for 
females. In absolute terms, this increase represents a 
gain of 1.74 years among men and 3.96 years among women 
over)a span of, fifteen years. 


At this point, two points may be underlined from 


- rhe BH. values “for the regquon may be interred to be 
slightly higher than that for Alberta on the basis 
comparison of the expectation of life at birth for Alberta 
only with that of the region for the period 1960-62 (see 
Tablewn3.12) s 
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the unforeseen trends in expectations of life at birth for 
the sexes. Firstly, contrary to a general expectation 
among demographers, the differential in life expectancy 
between males and females had further widened in the past 
as mortality continued to drop to lower levels. Thus, the 
values of life expectancy for the two sexes differed by 
2.02 years in 1930-32 and 6.14 years in 1965-67. Secondly, 
the rate of gain in expectation of life at birth has been 
falling rather persistently since 1950-52. Future gains 
are, therefore, expected to be less than the rates of 
increase in the previous years. 

For Canada, the expectation of life at birth was 
68.35 years for males in 1960-62 or about the same level 
which Alberta had attained some ten years earlier. The 
Situation was far better for females, with a lag of only 
five years. In contrast, the European countries of low 
mortality, notably Sweden, Norway and the Netherlands, had 
achieved the present level of expectation of life at birth 
of about 70 years for males as early as in the 1950's or 
some fifteen years earlier than Alberta. At the same time, 
it is striking to note from Tables 3.2 and 3.3 that the 
trend of life expectancy for females of Alberta had kept 
pace and compared very favourably with the improvements in 


these countries. 


Projected Mortality Trends 


From the point of mortality projections, two 


TABLE 3.3 -- Actual and Projected Gains in Expectation of Life at Birth 
for Canada and Selected Low Mortality Countries, 
1960-2000 
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The values of es are calculated here for 


ctions in this study by M. V. George are based on analyses of causes of 


statistics for Canada. The e$ value for medium projections is calculated 


W. Zayachkowski, Mortalit Projections for Canada up to 1984, Background 
Paper prepared for DBS Toto. Population Projections, Health and Welfare 
Division, DBS, November 1969 (unpublished); M. V. George, Projections of 
Mortality to 2000 by Causes of Death in Canada, Census Division, DBS, 
July 1969 feet United Nations, Demographic Year Book, Weyl 
1967 and 1968; and unpublished data. 
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questions often arise: (i) whether and to what extent the 
steady mortality decline noticed over the past in Section 
3.2 will continue into the future? and (ii) whether the 
long-observed pattern of higher expectation of life among 
women will persist, even more pronouncedly, by responding 
very favourably to future medical progress to postpone 
deaths or whether the present gap will narrow down over the 
coming years? No definite answers to these questions can 
be found in the demographic literature. Nevertheless, on 
the basis of historical trends in Alberta and experiences 
of the leading countries in the mortality field, the 
following assumptions (though not answers) are made in 
respect of the future trend in the province. 

Table 3.3 shows that Sweden had an expectation of 
tite at birtheof 72.1 years for males in1970. Simulanmby, 
Norway and the Netherlands had higher life expectancy than 
Alberta for males, with 71.03 years in 1961-65 for Norway 
and 71.10 years in 1966 for the Netherlands. In the light 
of these achieved levels, it is assumed here that the 
present expectation .of life at birth of g0mL0myeanseron 
Alberta has potentialities to increase over the coming 
years. Assuming the same rate of gain of 0.12 years per 
annum that was observed for the recent period 1960-62 to 
1965-67, the expectation of life at birth ‘for males may “be 
projected to go up by 2.40 years in the next twenty years 
or to 72.50 years by 1986. But, judging by historical 


trends for Alberta as well as other areas, it is not likely 
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to increase at the past rate and, therefore, it is assumed 
here that the expectation of life at birth would not be 
higher than 72.50 years for males in 1986. 

For females, the expectation of life at birth was 
76.9 years in Sweden in 1970. This is projected to go up 
to 78.0 years by 1980 (see Table 3.3). Switzerland anti- 
Cipates a life expectancy of 78.0 years for.females by 1985 
and pbO83 years, by.2000,49 As Table 3.3 yshows,..thew4ise Jin 
expecuatron Of .li ftonat birth tor females ahad mnpa ll 
countries taken place commensurate with the increase in 
male expectation of life. Furthermore, the rate of gain 
for females had often been greater than that observed for 
Males, gsinethe light of these,.ut ls-,assumed ,that the 
mortality differentials by sex for Alberta will continue 
and even increase in future. Supposing, as in the case of 
males, the same rate of gain of 0.15 year per annum that 
Was pnoted for the recent period .1960-62 .to 1965-67, the 
expectation of life at birth for females may be anticipated 
to increase by 3.00 years in a span of twenty years from 
L956 6..om-reach «the level of 79.24 years by 1986... .However, 
as for males, because the rate of gain in the expectation 
of life for females has been falling steadily, it is 
assumed that the upper level of expectation of life at 
birth will be 79.24 years in 1986. 

The above projected levels of expectation of life 
at birth are not enough for making population projections. 


The next steps are: (a) the projections of schedules (or 


patterns) of age specific mortality rates by sex that 
correspond closely to the projected values of life 
expectancy; and (b) the constructions of life’tables 
involving the projected mortality schedules to arrive at 
the survival ratios by age and sex for the projections 
years. A number of approaches are possible for projecting 
the mortality schedules. One direct approach is to pro- 
ject the schedules of age specific death rates for Alberta 
on the basis of observed trends in the past. Another, but 
indirect approach is to select a few schedules (or 
patterns) usually from the existing mortality projections 
that have been made on a more sophisticated basis than 
what is feasible under the direct approach and to examine 
them in detail for application to Alberta. The latter 
approach is followed here, using the available mortality 
projections for Canada. 

Two sets of mortality projections by age and sex 
are available for Canada. The first set of projections 
through 1984 are those used in the preparation of official 
population projections for Canada (DBS, 1970). They are 
based on the past trends in the survival ratios by age and 
sex (Zayachkowski, 1969). The second set of projections up 
to 2000 are prepared on the basis of a component method 
that investigates past trends and takes into account the 
separate effects of likely changes in each major cause of 
death on the future mortality level and pattern (George, 


1969). In view of the greater sophistication of the latter 
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approach, the second set of mortality projections are 
preferred in this study. This set of projections by cause 
of death contains three variants--high, medium and low. 
Both the high and the low are independent projections, 
while the medium is merely an average of the two. The 
projected mortality schedules for Canada and the resulting 
levels of expectation of life at birth for males and 
females are shown in Table 3.4. 

The life expectancy according to the medium projec- 
tions presented in Table 3.4 is 71.94 years for males. It 
is earlier postulated for Alberta, as upper limit, an 
expectation of life at birth of 72.40 years for males by 
1986. The level of 69.77 years according to the high 
projections for Canada has been already reached by Alberta 
before 1965-67 and hence, the medium mortality schedule is 
considered most suited for Alberta. It implies an annual 
rate of gain. of ,0.09 years<eduring:<1966 to 1986ewhach is 
considered feasible in the light of past trends in Alberta 
aS sindicated by Table 3.2.° Also, the experiences of 
countries that are ahead of Alberta in this respect demon- 
strate that the implied annual rate of increase for men is 
not beyond one's reach. For example, in Sweden the 
increase in-expectation of life from the level of 70.49 
Vears. iny L953..(1.e. 1951-55) to 72.10 years: in 1970 took 
place at the rate of 0.10 year per annum among males. 

For females, the expectation of life under the 


medium mortality schedule in Table 3.4 is 78.57 years in 
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TABLE 3.4 -- Projected Death Rates (per 1000 population) by Age and Sex for Canada, 2000 A.D. 
(Figures in the brackets denote the expectation of life at birth in years) 


Age group 
and sex 1000 
1000 m 1000 m 1000 q, 1000 m, 1000 m, mn 
= ps (Level 24) (Level 23) 


Males (69.77) (71.94) (74.03) (73.90) (71.19) 
0 15.97 W222 12.98 16447 13345 21.86 
i<4 0.92 0.80 3721 0.40 0.86 
5-9 0.54 0.48 oe 0.26 0.45 
20-14 0.44 0.40 1.98 0.23 0.38 
15-19 ieee 1.06 5.31 0.47 0.74 
sp-24 ihe 1.58 7.89 0.65 1.63 
25-29 1247 1.33 6.64 0.62 1.02 
30-34 1.49 1.35 6272 0.70 1.14 
35-39 2.00 1.69 8.41 0.94 ee 
40-44 3230 2.73 13.55 1.55 Gag 
45-49 5.35 4.35 2153 2.90 4.02 
50-54 9.19 7.45 36.56 5.19 6.78 
55-59 14.62 11.80 57.32 9.45 12362 
60-64 23.64 i Reb, 92.40 15.80 18.84 
65-69 34.63 28.74 134.06 26.64 300%? 
70-74 53.35 45.88 205.82 44.83 50.33 
75-79 81.46 71328 301.81 74uae 81.74 
80-84 122.95 112.50 435.42 
85-89 183.28 159.45% 558.21 162.38 172.00 
90+ 290.54 eth be 1000.00 
Females (76.66) (78.57) (77.50) (75.00) 
0 12.46 10.52 10.39 9.01 15337 
1-4 0.74 0.66 2.62 0.25 0.60 
5-9 0.34 0.30 1.48 0.12 0.25 
10-14 0.26 0.23 Vis 0.10 0.21 
15-19 0.46 0.40 202 0.18 0.35 
20-24 0.47 0.42 2.09 0.27 0.51 
25-29 0.51 0.44 D2 0.35 0.64 
30-34 v7 0.61 X02 0.47 0.83 
35-39 1.05 0.88 4.39 0.70 ray 
40-44 136 6.76 1.16 1.78 
45-49 oS eral 10.99 2.10 2.94 
50-54 3.48 Die 24 3443 4.61 
55-59 Dies d 2619 5.69 V233 
60-64 9.06 44.31 9.53 1200 
65-69 14.54 70.21 L770 rR ee be. 
70-74 25.58 120.45 32.66 37.80 
75-79 45.59 205.05 59.80 66.80 
80-84 80.06 333.44 
85-89 1asxia 492.36 145.37 153.97 
90+ 1000.00 


a 
Rates are the same as under the low assumptions. 


SOURCES: M. V. George, "Projections of Mortality to 2000 by Causes of Death in Canada", 
Census Division, DBS (Ottawa, July 1969), Tables 5a, 5b and 6b (unpublished) ; 


A. J. Coale and P. Demeny, Regional Model Life Tables and Stable Populations, 
1966, pp. 24-25. 
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Pyeoeor, a rate Of increase of 0.12 years per annum from 
w7oG. On the basis of mortality trends an Alberta, it, 1s 
assumed earlier that life expectancy will rise from 76.24 
years in 1966 (ve. 1965-67) to 79.24 vears’ by 19862 “The 
high mortality schedule represents a level of 76.66 years 
for females which would mean an annual rate of gain (0.02 
year) far less than 0.09 a year assumed previously for 
males. In the past the female rate of gain had been 
greater than male, and hence, the medium mortality schedule 


is adopted for females as well. 


Characteristics of Mortality Projections 


The foregoing selection of medium mortality 
screcule; for Alberta projection is made jsolely, on tae basis 
Gf the projected level. in’ expectation of life at birth ror 
each sex. It is, however, very important to examine these 
mortality schedules shown in Table 3.4 for males and 
females for their consistency with the patterns observed 
fo~ Alberta’ before finally adopting them... This appraisal 
Canebe carried out in respect of various characteristics Of 
projected mortality changes. _ For the purpose here, the 
implied levels and rates of future decline are mainly 
examined by age and sex, and to a lesser extent, by major 
Causes of death. 

The age curve (or schedule) of mortality, irrespec-— 
tive of its level, conforms to a "standard" pattern in 


every part of the world (United Nations, 1963, p. a 
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Normally, the death rate starts at a high peak among the 
infants, diminishes to a minimum in the early teens, and 
then rises gradually at first and more and more rapidly as 
age advances, until the last survivors of the generation 
are extinguished. Chart 3.2 presents the age specific 
death rates (i.e. annual number of deaths per 1,000 mid- 
year population by age) by sex for Alberta for the years 
1966 and 1986. Comparison of the assumed age curve of 
mortality by sex for 1986 shows a general conformity with 
the patterns observed in the past for Alberta and with the 
"standard" pattern described above. 

The mortality patterns underlying "West" model life 
tables that were developed by Coale and Demeny* are also 
shown in Chart 3.2. These mortality curves imply an 
expectation of Vite at birth of 71.19 years, Gevel 2)) and 
73.90 years (Level 24) for males. The female mortality 
curve represents a lute expectancy Of 7.50, yearem (sever 
24), which is the highest value given in their study (Coale 
and Demeny, 1966, p. 25). A comparison of these patterns 
convinces that overall medium mortality schedules presented 
in Table 3.4, especially the underlying levels by age for 
males and females, conform closely to the patterns based on 


the experiences of many populations. Nevertheless, in 


3 uw W zm 
The "West" model life tables were based on 


mortality experience recorded in populations known to have 
relatively good vital statistics and included almost all 


low mortality countries of today. See Coale and Demeny, 
Lo6G, DO. ska, 
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CHART 3.24 


COMPARISON OF AGE PATTERNS OF MORTALITY BY SEX 
FOR ALBERTA 1986 WITH 1966, AND MODEL WEST 


AGE SPECIFIC DEATH RATE (mx) AGE SPECIFIC DEATH RATE (mx) 
PER THOUSAND POPULATION PER THOUSAND POPULATION 


300 MALES 300 


x 
pee 
MODEL WEST 

| (e8=7I.19) 7 


ae! 
= 
at 


x 
ee 
vn 
/ Oa MODEL WEST 
Ps (e8 = 73.90) 
/ 
/ 


ait oP Pe De pate PC ne TU 
' iotia | 20t24 | 30234 | 40-44 : 50°84 | 60-64 { 70-74 | 80-84 | 90+ 
5-9 15-19 25-29 35-39 45-49 55-59 65-69 75-79 85-89 
AGE 


SOURCE: TABLES 3.4 AND 37 
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CHART 3.2b 


COMPARISON OF AGE PATTERNS OF MORTALITY BY SEX 
FOR ALBERTA 1986 WITH 1966, AND MODEL WEST 


AGE SPECIFIC DEATH RATE (mx) 
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SOURCE: TABLES 3.4 AND 3.7 
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Chart 3.2 may be found certain deviations from the model: 

the postulated infant female mortality rate for Alberta in 
1986 is considerably higher than the model value and so are 
the rates for males and females at the old ages. These are 


considered in the following discussion. 


Soe. Lnrant Mor taliry Rate 


A chief determinant of mortality level at a given 
period is infant mortality rate or the number of deaths 
under one year of age per 1,000 live births in a year. 
Like the crude death rate, the infant mortality rate of 
Alberta was lower than the national rate for males and 
females over the period under study (Tables 3.5a and 3.5b). 
The differentials in rates between Canada and Alberta had 
substantially narrowed during 1946-67 with female rates of 
Poeostornicanada and 29.1 for Alberta un LUG a For meles, 
the rates were 22.9 and 21.9 per thousand live births, 
respectively, implying a faster decline at the national 
level.” It should be noted that at the beginning of the 
period, the difference between Canada and Alberta exceeded 
DYetOUL tO felghit points, a year. 

The present level of infant mortality, although 
low, compares rather unfavourably with the observed rates 
for countries like Sweden (10.5 for females), the Nether- 
lands (12.5 for females) and Norway (14.9 for females) 
about the same period. Viewed from this angle, the pro- 


jected female infant mortality rate of LO.S) 2s “considered 
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TABLE 3.5a-- Actual and Projected Trends in Infant Mortality Rates 
for Alberta, Canada and Other Low Mortality Countries, 
Males, 1946-2000 


er 


—————— SSS EE 
Year Alberta Canada Sweden Norway Netherlands 
Actual Rate (Rates per 1000 live births) 


1946 48.0 Le Bad a) 29.4 38.9 7% 
1947 40.2 ajtigs ts) 2B A0.1 = Were 
1948 el. 49.2 ae ae 8 320 3 ee 
1949 Sine 48.2 OR Speeds 3 'n6 30,8 
1950 35 3d 46.2 Zoo se ae 25% 
1951 Chelle) A ean ZAK 23.9 20 ok 
Ue hey: 34.4 YP nas Lae k PAST: 24.8 
L953 ae 39.8 2 0 24.9 2562 
1954 29.3 S520 ea ae Spee zon 
Loss PAT) iD iia) Lona PROS» Lhd 
1956 23 oU os NS ei 2 eieas 2L.6 
oS, AS es) 34 5 19.9 pas Teo) | 19.4 
1958 Z2a.0 Sone) Lo. oho ie Fae | 
1959 2 OS eWears 19.02 ey Re 18.9 
1960 U0 So Ig 49 ui peel § 18.5 
1961 Cea! Gb Pay ule ae 7) 2053 Lie 
1962 eps aslo SHO Ree 3) Nar es 2053 L723 
1963 AS (eo 2956 a ag Saag bey * aye 
1964 2052 Pe Gs) L529 13.4.0 Lowe 
L965 26.9 2652 14.7 LS 6 ER chad 
1966 2aeZ 2520 14.5 ; 16.8 
1967 Pedi 24.2 a ae 
1968 2 lao 22.9 : “ 
1969 hee ae z : 
1970 ote : - 
Projected Rate 

1986 AE pre ae oe 
2000 

High as LG. oe aa ae 

Medium eg Re ted ae oie sf 

Low wt a1 8 hg es acd ae 


SOURCES: .DBS, Vital Statistics, 1968, Table D.l2> United Nationa, 
Demographic) Yean Book 0709 5i,6 LoS) and? 19.675 
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TABLE 3.5b-- Actual and Projected Trends in Infant Mortality Rates 
for Alberta, Canada and Other Low Mortality Countries, 
Females, 1946-2000 


Year Alberta Canada Sweden Norway Netherlands 


Actual Rate (Rates per 1000 live births) 


1946 37K0 oak 23.4 S0sa Zea) 
1947 6) hae) 39.4 22.4 2OaG Dae) ree 
1948 34.4 Bo so Cea 22s EVs 5 
1949 Za sjernal 2063 PRES) 233 
29> 0 PRS oe ses) MOTs lige tes, 23:63 2200 
1951 2130 34.0 IS ade Zone 219 
ie ley4 Zon] 33536 17 21.4 ZOEeL 
9D 3 Ze 340 16.4 LO 18.8 
954 Zon 0 eS) on 2 18.4 VB g, 
955 ee 21.5 Ieome sO a. Lies 
95:6 2:0 .#7 28% | ths) ae: 18 EG 
neo: / 24.9 2 Se cSt. Deas 14.8 
95:8 2k 26.4 a3 6 18.4 iS 
BOD 9 no 2 24.7 NS es) 16.50 14.5 
1960 D292 DS i4. 2 OAS i 
E961 Zara rl, 2300 ives, iS phe ten) 
OG 2 22.0 24.3 1551 14.8 ake eae 
£963 eons ES tree deh & P36 
1964 ON 21.4 1234 14.7 1223 
IG 5 Salas) 20.8 125.0 Wig 2 PA 
1966 ie 2 Oiewe. LO.5 eS) 
6: | ea AE Pe) : 
1968 L353 LS 2.6 
69 
oO 
Boyvected"Rate 

1986 se OES) 
2000 

High aus D2 

Medium e% Ors 

Low ot 8.6 


SOURCES: Game As Table 3. a. 


30 


to be not beyond the realm of achievement in future. In 
this study, this level is assumed for 1986 which means an 
average rate of decrease of 2.0 percent a year from 1966. 
This tempo of decline in female infant mortality rate may 
be regarded as reasonable in the light of past trends in 
Alberta which showed an annual reduction of 2.3 percent 
between 1951 and 1966 according to’ Table 3.6.) Besides, the 
experiences of the three very low mortality countries cited 
in Tables 3.5 and 3.6 point out @hat the ratesor Cecrcace 
of two percent in a year is not something unattainable. 
Thus, for example, after reaching the level of 19.2 in 1948 
that is now obtained in Alberta, the Swedish infant morta- 
lity rate for females continued to drop at the average rate 
of 2.5 percent to 10.5 in 1967, i.e. the level projected 
for Alberta by 1986. Similarly, the rate of decline was 
2.6 percent in the Netherlands during 1953-1966 and 1.8 
percent in Norway during 1955-656 

For males, the projected infant mortality rate is 
13.2 by 1986. Unlike the case of females, this level has 
not been observed yet in a population, and the recorded low 
was 14.5 in Sweden during 1966 as shown by Chart 3.3. 
Nevertheless, this level is held reasonable for the 
following two main reasons. First, the male infant 
mortality has, judging by historical trends, always 
exceeded by about one-fifth to one-third of the female 
rate. On this basis, the assumption of an infant mortality 


rate of 10.5 for females by 1986 will suggest a rate 


Paeoe eo. 6,5> Rate of Decline in Infant Mortality Rate by Sex 
for Alberta, Canada and Other Low Mortality Countries, 
1946-2000 


Rate of Decline 


Length of 


Province/Country Period in 


Years 


Period 


Totals AnnGa L 


(Figures in percentages) 


SOURCES: 


Based on Tables 3.5a and 3.50. 


Males 
Actual 
Alberta 1951-1966 15 ew Ps! AS) 
Canada 1951-1966 5 3'9\.6 Zod 
Sweden 1952-1967 5 3447 pha 
1946-1952 6 IAS) fee el 
Norway 1958-1965 rf Lee o5 1.9 
1946-1958 a2. | Br. 
Netherlands 1956-1966 10 225 ey) 
1947-1956 9 AZ. any 
Projected 
Alberta 1966-1986 20 45.5 ae: 
Canada 
High 1965-2000 85 3349 uy all 
Medium 1965-2000 Sy5) 49.6 1.4 
Low 1965-2000 35 59.9 rR 
Females 
AG Lua. 
Alberta 1951-1966 15 34.8 Zw 
Canada 1951-1966 Ales: 40.6 Za 
Sweden 1948-1966 18 45.23 Zets 
1946-1948 2 io 8.9 
Norway OSs = 2G.) 12 Zola LG) 
1946-1953 Fl CW ere) 
Netherlands 1953-1966 13 38a Bm0 
1946-1953 y rhs) Oa 
Projected 
Alberta 1966-1986 20 40.3 PQ 
Canada 
High 1965-2000 ie ny 39.9 eet 
Medium 1965-2000 35 AOS 1.4 
Low 1965-2000 35 BiOren ND 
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somewhere between 12.6 and 14.0 for males. The level of 
B32, implyingvanvexcecs mate mortality of 26 percent is, 
therefore, not an unrealistic assumption. Secondly, the 
implied annual decline of 2.3 percent in male infant 
mortality rate conforms ratherwell with the) past trend of 
2.5 percent during 1951-1966. Furthermore, according to 
Table 3.6, the international experience after attaining 

the level of about 22 for males showed an average annual 
reduction of 2.3 percent in Sweden during 1952 to 1967, 
Beospeccent ing“vorway (1958 sto b965)eand 2.2) percen. ne inS 


Netherlands (1956 to 1966). 


SF42 Mortality an Ages LtC 14 


The extent of assumed reductions in mortality at 
Otler ages» Js shown an Table 3. 72 Generally, *these reduc— 
tions are less “than that’ predicted for the infant mortality 
rate. For the young ages, the expected decline is meagre 
as they have already reached the rock bottom in low 
mortality areas. 

The unrecorded male mortality of 0.37 per thousand 
pecs@eyin the agevqroup 5-9 efor the period 1965-6/ tise. 
1966 life table) was unusually low compared to the rates 
for the adjoining age groups, and the female rate of this 
age group for the same period. In fact, the rate is lower 
than projected under low mortality assumption for Canada in 
SUUUME Dee Palle 34) “ACcOrdi ng #toY the "West" model 


reflecting a male expectation of life at birth i eae? 
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TABLE 3.7 -- Projected Trends in Age Specific Death Rates by Sex, 
Alberta, 1966 to 1986 


1966° 1986 


Age group and sex 


1000 my. 1000 my. 


Total 
decline from 
1966 to 1986 


% 


Average 
quinquennial 
decline 


(Rate per 1000 population) 


24.58 IS) BAZ 
OF oH 0.80 
0.36 0.48 
Ont 0.40 
WENT) 1.06 
2h oo OY Ione) 
Weipt/ t 83 
new iLe oD 
2.06 L109 
Balt Px Ie, 
Ari 4.35 
ish oul 7.45 

Mer ags: Ike 

20.47 JUS Is 217) 

olin He 28.74 

46.27 45.88 

135 D8) vase 28 

114.72 LEQ 50 
164.46 P5945 
27) Geos, 252i, 

ASS 70) OR SZ 
O67 0.66 
0.36 0.30 
O32 OQ. 23 
Oierout 0.40 
0.58 0.42 
0.65 0.44 
0.86 Ozer 
2.8 0.88 
1.86 1.310 
2 Sys) 2 soli 
4539 3.48 
a0" Sischil 

Oe Ze), 9.06 

WES PAS 14.54 

23.58 Pao) he} 

49.20 CMV) 

86.05 80.06 

142.86 133i 4 
246.00 222.56 


46.22 
8.05 
b 
dau, 
227505 
23.68 
24.86 
PAN OSE 
Li DY 
Gere 
8.81 
LO 35 
10.48 
Si She! 
8.01 
0.85 
Smid 
1.94 
3.05 
iS} Koy t 


46.60 
Ie si) 
IS GtEW/ 
2063 
AEG SY 
Zt 9 
E\Ph 5 Shall 
Zoo 
Jae2 Ss 
26.88 
26.09 
20.00 
24.90 
Ailes Fe 
NSS IAS) 
10. 50 
7.34 
0 SNe 
6.81 
5 Bye! 


SRates (1000 m,) are obtained by averaging the values for 1965, 
1966 and 1967. 


Da constant level of 0.48 is assumed throughout the projection 
period. 


SOURCES: 


DBS, Vital Statistics (annual), 


VI65e toelyGs; 


and Table 3.4. 
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years, the age specific mortality rate’ for) this group is 
0.45 per thousand popubatron a Tabile? Sine Thepanetas 
level is considered anomalous in this study and therefore, 
the level under medium pattern for Canada of 0.48 per 


thousand is assumed for this age group through 1986. 


3.43 Adult Mortality Rates 

By far the largest reductions are anticipated to 
take place in the adult age groups during the projection 
period. In Table 3.7, the average quinquennial decline in 
the ages 15 to 55 is between five to eight percent for 
females during 1966 to 1986. For males, the projected 
decline is in the range of two to six percent per five 
years. 

At the national level, the principal causes of 
deaths in these age groups are accidents, cancer, heart 
diseases and suicide. Besides, maternal deaths account for 
a good portion among the adult women. The age specific 
data by causes of death are not published for the provinces. 
Nevertheless, some explanations for these reductions are 


attempted in Section 3.45. 


3.44 Mortality at Old Ages 


Unlike the adult age groups, the projected decline 
in mortality at the old ages is the least according to 
Table 3.7. The rates for females average about two percent 
per quinguennium. For males, the specuiie matespotpage 


groups 85-89 and 90+ for the base period 1965-67 are 
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actually lower than the projected values, under medium 
series, for Canada by 2000. Therefore, the rates of low 
mortality series for Canada (Table 3.4) are assumed for 
these two age groups for 1986. Based on this assumption, 
the reduction in male mortality at old ages is expected to 
be less than one percent in five years. 

In recent years, increases in death rates for 
males in some or all of the age groups over 50 or 55 years 
have been reported notably in two of our model countries, 
Norway and the Netherlands (United Nations, 1963). Some 
demographers tend to interpret these tendencies as indica- 
ting a reversal of the long range downward trend of 
mortality for older men. There is, however, little evi- 
dence of any such tendency among specific mortality rates 
for women. Here, no assumption is made either for males or 
females to imply an increase in mortality rates for either 


males or females. 


3.45 Causes of Deaths 

The cause of death statistics for all ages by sex 
are available in considerable details for Alberta. The 
numerous causes of death are classified into ten major 
groups“ for the purpose of preparing mortality projections. 
These are: (I) infectious and parasitic diseases, 


4 ' 
In DBS, Vital Statistics Report, all diseases are 


divided into seventeen major groups under the present 
classification scheme. These are recast for the purpose of 
projections into ten major groups (see George, 1969). 


3] 


(II) malignant neoplasms, (III) diabetes, (IV) “coronawy 
diseases, (V) other cardiovascular-renal diseases, 

(VI) diseases of the respiratory system, (VII) diseases of 
the digestive system and early infancy, (VIII) congenital 
malformations, (2X) accidents, and Wk) ally otherveauses. 
ihe diseases: included jin each,group are Iieted int Table 3.8 
by their code numbers given in the DBS Vital Statistics 
Report. Before proceeding to examine the structure of 
projected mortality by causes of death, it may be explained 
that, ene figurés*tor 1986tineTable 3.8 are obtaaned poy, 
applying the projected age specific rates by causes of 
death for Canada” to the corresponding 1966 census popula- 
tion of Alberta by age and sex. 

At the beginning of the projection period, the 
coronary diseases, other cardiovascular and renal diseases, 
cancer and accidents, in that order, ranked as the main 
causes of death among males (see Chart 3.4). For women, 
the order was slightly different with cardiovascular and 
renal diseases (Group V) ranking number one, followed by 
coronary diseases and cancer. Accidents were relatively 
fewer among women, and the fourth major cause of female 
deaths was therefore accounted by diseases of the digestive 
system and early infancy. The pattern was generally 


similar to the situation in Canada. 


The projections are made in terms of cause 
specific death rates by age and sex, and are available for 
Canada for the year 2000. See George, 1969. 
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TABLE 3.8 -- Actual and Projected Death Rates by Cause and Sex, 
1966 and 1986 


Cause of death and sex 


MALES 
I. Infections and parasatic 
diseases 
II. Malignant neoplasms 


III. Diabetes 
Iv. Coronary diseases 
V. Other cardiovascular- 
renal diseases 
VI. Diseases of the 
respiratory system 
VII. Diseases of the 
digestive system and 
early infancy 
VIII. Congenital malformations 
IX. Accidents 
X. All other causes 


FEMALES 


I. Infections and parasatic 
diseases 
II. Malignant neoplasms 
III. Diabetes 
IV. Coronary diseases 
V. Other cardiovascular- 
renal diseases 
VI. Diseases of the 
respiratory system 
VII. Diseases of the 
digestive system and 
early infancy 
VIII. Congenital malformations 
IX. Accidents 
X. All other causes 


Alberta, 


Diseases 
included in 


the group 


Aly tor Ads 

A44 to A60 

A63 

A81 

A70 to A80 and 
A82 to A86 


A87 to A97 


A98 to Al07 and 
AZ OR Eo TAL35 
Ad2 7) On Al29> 
AE138 to AE150 
A61, A62, A64 
to A69, A108 
EOeAL2 670 A236 


and Al37 

Al to A43 

A44 to A60 

A63 

A81 

A70 to A80 and 
A82 to A86 

A87 to A97 


A98 to A107 and 

Al3'0 to Al35 

Al? 7 acbog ALAS 

AE138 to AE150 

A6l, A62, Aé4, 
to A69, A108 
EOUAIZ6) Allisic 
and A137 


Race per 


100,000 population 


6.4 
LORS 
10.4 
244.0 


SEG 


55.4 


67.4 
Wakes 
als 
bi2e0 


4.1 
100.6 
TOK 
ILI 5 Xe, 


IAs) 5 


Percentage 
Change 
from 1966 
to 1986 


a : : . : 
The code numbers in this column correspond to the Intermediate List numbers of 


the International Statistical Classification of Diseases, 


Death (Seventh Revision). 
b 


Injuries and Causes of 


For details see DBS, Vital Statistics,1968, Table D.8. 


Rates are the unweighted averages of the period 1965-67. 


“Rates are based on the 1966 census population by age groups and sex. 


SOURCES: DBS, Vital Statistics (annual) 1965-1967; M. V. Georg 
Mortality to 2000 by Causes of Death in Canada, Tables 5a and 5b. 


See text. 
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CAUSE-SPECIFIC DEATH RATES BY SEX, 
ALBERTA, |966 AND 1986 
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SYSTEM 


SOURCE: TABLE 38 
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Over the coming years, the infectious and parasitic 
diseases are assumed to disappear gradually. The second 
largest reduction (80 percent between 1966 and 1986) is 
anticipated for both sexes in diseases of the digestive 
system and early infancy. The assumed reductions for other 
causes are seen in Chart 3.4 to vary widely by sex. Cancer 
mortality 1S anticipated to drop at@ae taster Tate [or 
females than for males and reach a level of 58 per 100,000 
population by 1986. The present rate is about 100 for 
females which means a decline of 42 percent in twenty years 
from 1966 to 1986. The male rate is, forecast to decline 
from about 131 to 98 per 100,000 Jor by just 25 Percent 
during the same period. Deaths due to all other causes 
(Group X) are also expected to fall more rapidly among 
women during the projection period. 

For men, two major causes, namely coronary diseases 
and accident mortality, are assumed in this study to dimi- 
nish more rapidly than for women. In the case of women, 
the supposed reduction is about 3 percent compared to a 
decrease of 30 percent for males during 1966-19857 The 
male accident mortality is assumed rather optimistically to 
decline from about 100 top55 per 7100,000cor (by See epercent 
in this period. The expected reduction for females is 
about 26 percent (Table 3.8). 

Diseases of the respiratory system and other 
cardiovascular-renal diseases among men are expected to 


come down at a slightly faster rate than among women. The 


4l 


implied rate of reduction for males is about 34 and 36 per- 
cent, respectively, and 29 percent for females for each 


Gnoup. 


Life Tables for Alberta 


The preceding discussion was devoted to the projec- 
tion of mortality level and pattern for Alberta and the 
explanation of the procedures and assumptions involved. The 
final step in the projection exercise is the construction 
ofsilite™ tables and the calculation cf required survival 
ratios for preparing population projections. Because 
population projections are to be made in this study by 
Single years of age and sex for 15 years from 1970 to 1985, 
Survival ratios by single ages are needed for each year of 
the projection period. 

Ideally, the survival ratios (S,) by single years 
of age can be derived from a complete life table. But, the 
assumed mortality patterns presented in Table 3.4 for 1986 
are in five year age groups by sex, which prevented the 
construction of a complete life table. Hence, an abridged 
life table was constructed first and then survival ratios 
by single years of age were obtained from life table popu- 
lation by five year age groups (5x) after graduating the 
data into single years of age (1"x) using the Sprague 


multipliers. 


CURE RY Abridged Dire. Tables 


The life tables for Alberta are constructed here 
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using the Greville method (Jaffe, 1951, Chapter 2) and the 
age specific mortality rates iq values) for 1986 presented 
in Table 3.4. The qy values for the years 1971, 1976 and 
1981 are obtained by linear interpolation of similar rates 
by sex for 1966 and projected for 1986. The abridged life 
tables for these years are calculated mainly for evaluation 
of the assumed mortality for the intervening years of the 
projection period. Like the expectation of life at birth, 
the values of expectation of life at different ages are 
Superior indices of the mortality picture at various points 


of time (see Table 3.9). 


3.02 ‘Survival Ratios" by single veareror age 


The he values, which are very crucial to the 
preparation of population projections, denote the propor- 
tions of population aged x (say, 5 years old) who will 
survive to the next age (6 years old) in twelve months. It 


ais Calculated by dividing? s (life table population in 


xe 
the present example, at age 6 years) by Ly (life table 
population at age 5). Use of the Sprague multipliers 
(Jaffe, 1951, Chapter 4) °for” calculating the suc viva 
ratios by single years of age has been found satisfactory 
except for ages below 15. For these ages, the Ss. values 
are adjusted by taking into account the trend in the life 
table population of adjoining ages and the survival ratios 


for the relevant five-year age group. These ratios by 


Single years of age for males and females, derived from the 
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respective abridged life table for 1986, are given in 
Tables 3.10a and 3.10b, respectively. The required 
survival ratios for each year from 1970 to 1985 were inter- 
polated from the values in Tables 3.10a and 3.10b, assuming 
a constant annual rate of change over the respective five- 


year period. 


TABLE 3.10a-- Life Table (1965-67) and Projected Survival 
Ratios by Single Years of Age for Males, Alberta 
1970, 1975, 1980, 1985 and 1986 


LS965—67 1970 LOTS 1980 1985 1986 


[Single year survival ratios (Ss. values) | 


0 -97847 .98023 .98242 .98462 .98681 .98725 
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SOURCE: DBS, Life Tables; Canada and Provinces, 


1965-67, Catalogue No. 64-527, 1971, pp. 48-51. 


TABLE 3.10b-- Life Table (1965-67 and Projected Survival 
Ratios by Single Years of Age for Females, Alberta 
1970, 1975, 1980, 1985 and 1986 
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Same as Table 3.10a. 


FERTILITY PROJECTIONS: 
A COHORT APPROACH 

Introduction 

Of the three components of population change 
involved in population projections, fertility and migration 
are the most difficult components to project. However, the 
fertility component is the largest contributor to popula- 
tion growth. Besides, unlike mortality, fertility trends 
abe subject to greater fluctuation with no! speciric pattern 
and are directly dependent on individual behaviour. 
Because of these and the importance of the component, ferti- 
lity projections require greater attention in terms of data 
and procedures. In fact, a thorough knowledge of the demo- 
graphic and non-demographic factors underlying fertility 
variations--changes in the age structure of the population, 
nuptiality rates and habits, timing of births, macro and 
micro socio-economic changes and their impact on the 
social, economic and psychological motivations influencing 
the attitudes of individuals and families towards fertility 


==—15 Crucial for fertility projections. 


The Cohort Versus Period Method 

Period and cohort methods are the two basic 
approaches that are generally adopted for Fertil ty, 
analysis and projections. Under the period method,» ferti- 


ityerna tesu ive ja binths in a year per 1,000 women of a 
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particular age or women of childbearing age) based on the 
sum of age-specific fertility rates of all cohorts of 
women of childbearing ages during a calendar year are 
analyzed and projected. The cohort or longitudinal 
approach on the other hand, consists of following the 
changes in the reproductive performance of actual cohorts 
of women through their entire reproductive span (for an 
illustration of the two approaches, see Romaniuk, 1970, 
pp a 7-8) =, Thus, at Mm and f.. denote, age—specitic peniod 
and cohort fertility rates, respectively,, themsum of the 
49 
former 2% m. gives the total number of births per woman 
x=15 
of the cohort over the entire childbearing span, while the 
49 
sum of the latter f f.. gives the total number of births 
x=15 
per woman which occur to the cohorts in the childbearing 
age at a particular point in time. The sum of the my and 
the sum of the f.. are referred to as "Completed Fertility 
Rate" (CFR) and "Total Fertility Rate" (TFR), respectively, 
in this study.> A cohort (of women) is defined here as 
birth cohorts, 1.€., a group Gf women born aumiaig a 
Calendar year. Because of the dearth of required data and 
the problems involved in generating cohort fertility rates 


8 er : F 
The Total Fertility Rate (TFR) is defined as the 


average number of children born to a hypothetical cohort of 
women if they experienced no mortality and were subjected 
to the same schedule of age-specific fertility rates as 
observed during a calendar year. 


eM 


and converting them into period rates, the simple period 
approach, using calendar year fertility rates, is generally 
adopted for fertility projections. Except for the recent 
national population projections for Canada by the Dominion 
Bureau of Statistics, the period fertility method has been 
used in the past for population projections for Canada and 
the provinces. After analyzing briefly the past trends and 
patterns of fertility in Alberta using period and cohort 
fertility rates, a cohort method is used in the present 
projections. 

The advantages of the cohort approach over the 
period approach for fertility analysis and projections have 
been discussed at length by Whelpton and Ryder, and are 
well documented (Whelpton and Campbell, 1960, pp. 10-11; 
Whelptony;, 19545 Rydern,.1.951,, Coudvands4). eihromsthespeint 
of fertility projections, the following advantages may be 
mentioned.) First, imsascountry.or province..wherepiamily 
planning is practiced widely and successfully, large propor- 
tions of couples plan the number and spacing of their 
children according to the prevailing economic and other 
Gonditions,,; AS.a result, .notable,fluctuations generally 
occursin the annual fertility rates of the area,concerned, 
even though the completed fertility rates or family size 
remain almost unchanged. This is because "change in the 
timing of births from one age pattern to another has its 
maximum influence on annual rates while it is in progress 


and may have no influence later on" (Whelpton and Campbell, 


oP 


1960, “pe'LL) ‘For “example 7 “the“dramatyc finerease=i nm toraL 
fertility rate during the post-war period in industrialized 
countries was due to the sane mes effect of making up for 
earlier postponements together with earlier childbearing. 
The origin of this fluctuation in period fertility could 
not have been explained properly without resorting to 
cohort analysis. Secondly, the annual fluctuations in the 
period fertility rates make it extremely difficult to make 
any meaningful use of the past trend in fertility for pro- 
jyecting the future course of Fertility.) /in@conerascy 
cohort approach, from which it is possible to derive ferti- 
lity rates not affected by changes in the timing of births 
(distribution of births by age of mother), makes it 
possible to base fertility assumptions in terms of completed 
fertility of real cohorts of women, so that unreasonable 
assumptions concerning completed family size can be mini- 
mized. Furthermore, because of the possibility to make use 
of the previous experience of real cohorts, the information 
on the total number of children women at each age have had 
by the beginning of the projection period serves as a firm 
footing for projecting the completed fertility level of the 
various cohorts. Thus, projections can be made for real 
cohorts separately in terms of completed fertility, and the 
age pattern of fertility. According*to Ryder? "in making 
any forecast it is important to reconstruct the implicit 
cohort histories, rather than project period by period as 


if there were no real people, with real life cycles 


22 


implicated in the statistics" (Ryder, 1970, pe 243) apeAll 
these considerations and the possibility of developing 
cohort fertility data for Alberta influenced the decision 


to adopt the cohort approach in the present projections. 


Fertility Trends Since 1921 (Period Approach) 


Some knowledge of past trends is an essential 
CEQuistte in*sprojection work. Because birth rate is 
directly dependent upon human behaviour and has varied 
widely, an analysis of past trends of fertility would be 
helpful in the formation of assumptions concerning future 
trends and patterns. 

Registered birth data for-alhistorical-analysis for 
Alberta are available only since 1921. However, another 
measure of fertility, the ratio of children to women of 
childbearing ages, is available for census years since 1901, 
and can be used to depict the historical trend of fertility 
in Alberta for ,the period. betore, 1921. Sihe ramos or 
children under age 5 to women 20-44 years of age show an 
uninterrupted decline from 1901 to 1941. The long-term 
declining trend in fertility was heavily interrupted by the 
persistence of an upward trend in fertility during the post- 
World War period while the birth rate dropped again since 
1955. The child-woman ratios expressed per 1,000 women 
declined from 955 in 1901 to 541 in 1941, increased to 684 
in 1951, 811 in 1961, and again dropped to 740 in 1966 (DBS, 


1968, p. 6). Similar decline has occurred in Canada since 
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1850 to 1941 with the exception of a slight increase in 
fertility between 1901 and 1911. The decline in child- 
woman ratio was much faster in Alberta than for Canada, 
particularly during the recent period. For Canada the 
ratios declined from 716 in 1911 t0,502-1n51L941, tincreased 
to 660 in 1951, 741 in’ 1961, and againnaroppea snci.5 19)/in 
L966 (Tabples4 36). 

The child-woman ratios and the crude birth rates 
(annual number of births per 1,000 mid-year population) 
show that as in Canada, the long-term trend of fertility in 
Alberta has been downward and that great decrease has 
occurred. The crude birth rate during the recent period of 
fertility decline dropped by 37.8 percent from 31.8 in 1954 
to 19.8 in 1969, the lowest rate ever recorded for Alberta. 
The lowest rate previously recorded was 20.3 in 1938. The 
decline was faster during the recent period of fertility 
decline than the decline in the 1930's. While the average 
annual decline in birth rate between 1921 and 1938 was 1.64 
percent, the corresponding percentage decline between 1954 
and 1969 was 2.52 percent. Table 4.1 presents the trends 


and level of crude birth rate for Alberta since 1921. 


4.31 The Influence of the Age raccoL On Crude Birth Rate 


The crude birth rate gives only a rough image of 
the real level of fertility as it relates to a group of 
individuals, of whom only a small proportion, i.e., women 


in the childbearing ages, are exposed to the risk of 
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childbearing. The crude birth rates are affected by the 
proportion of women in childbearing ages and the age- 


specific fertility rates. The former is called the "age 
factor". One way of studying the effect of age factor is 
to calculate a ratio) of*crude birt rate co, toate 
corresponding period total fertility rate, TF(t). Ryder 
calls this ratio, b(t) /TF(t), the “age gactor” Meyder... 10, 
pp. 2-3). The age factor, measured as explained, decreased 
from 7.08 (expressing the crude birth rate per 1,000 
persons and the total fertility rate per woman) in 1921 to 
6.97 in 1932, and then Tt increased towe/ 36-in#l946., Since 
1946 it declined steadily and reached the lowest point of 
6.71-in 1965, and hasssance risenetons/.2% insd969.8 The 
trends in the age factor suggest that had the observed 
changes in age distribution not taken place, the birth 
rates would have fluctuated more violently than those 
observed. For example, had the age factor of 1946 (the 
highest value) prevailed in 1960, the birth rate would have 
been 34.4 and not 26.8; and hadsethesage; tactor,of,41965 
(6.71) prevailed in 1937, the birth rate would have dropped 
to 18.6 rather than 20.5. The current upward trend in the 
age factor indicates the possibility of a reversal in the 
downward trend of crude birth rate in the near future. The 
effect of the age factor on crude birth rate can also be 
Studied by comparing the crude birth rates with the standard- 


ized birth rates with respect to age distribution. Thus, had 
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the age distribution of 1941 prevailed in 1959 and 1969, the 
birth rate would have been 34.9 and not 30.5 in 1959" ang 
22.2 and not 19.8 in 1969. The findings of the preceding 
analysis indicate that part of the decline in crude birth 
rate Since 1954 was the result of the unfavourable or nega- 
tive effect of age-sex distribution. These findings coincide 
with those for Canada (George and Romaniuk, 1971; Henripin 


and Legare, 1971). 


4.32 Trends in Period Beptll vive haces 


A more effective way of studying the trends and 
patterns of fertility is to examine the age-specific ferti- 
lity rates and total fertility rates which are free from the 
effect of the variations in the proportion of women in the 
childbearing ages. They are, however, dependent on nuptia- 
Peeve emarital fertility, and illegitimate fertility. Wiis 
Means that the age-specific fertility rates could change 
simply because of an increase or decrease in the number of 
women getting married irrespective of their behaviour towards 
family size. 

Examination of the crude birth rates, age-specific 


and period total fertility rates show three clear trends in 


fertility between 1921 and 1969: (i) a downward trend 
between 1921 and 1938; (ii) an upward trend between 1938 
and 1960; and (iii) a steady downward trend since 1960 


(Tables 4.1 and 4.2 and Chart 4.1). The data show that this 


drop in age-specific and period fertility Geclinetsince 1260 
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was much higher than during the previous period of fertility 
decline since 1921. While the average annual decline of 
total fertility rate between 1921 and 1938 was 1.83 percent, 
the corresponding annual drop since 1959 was 3.66 percent 
from 4377 (per 1000 women)’ 1n 1959" to, 2747 i2n 962. 

There was also a difference in the pattern of the 
recent decline in fertility compared with that in the 1930's 
(see Chart 4.2). In the latter period the rate of decline 
increased with the age of women. The older the women, the 
greater was the decline in fertility; about 47 percent of the 
decline in total fertility rate during this period was due to 
the decline in age-specific fertility rates for women over 
30 years of age. In the period of fertility recovery during 
the post-World War period, the increase was concentrated in 
the younger ages, 15 to 30 years. Over 89 percent of the 
total increase in fertility between 1938 and 1959 was in the 
ages 15 to 30 years. In the recent period of fertility 
decline, the pattern was different from what happened between 
1921 and 1938 when fertility declined. The decline was more 
among women in the younger ages than in the older ages. 
About 62 percent of the decline in total fertility rate was 
due to the decline in age-specific fertility rates for women 
under 30 years of age. Similar pattern in the variations of 
fertility rates was noted for Canada as well (George and 


Romaniuk, 1971). 


CHART 4.2 
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AGE SPECIFIC FERTILITY RATES CANADA AND ALBERTA 


1937, 1959 AND 1969 
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4.33 The Influence of Marriage on Trends in Period Fertility 
Rates 


As mentioned earlier, age-specific and total fertility 
rates depend on the proportions of women married, the age at 
which they marry and the duration of marriage, marital ferti- 
lity and illegitimate fertility. The proportion of illegitimate 
births” to total births in Alberta has more than doubled in the 
sixties from 5.6 percent in 1960 to 12,0°percent fin 1968, the 
second highest level among the provinces of Canada. This pro- 
portion depends on changes in the proportion of unmarried women 
and illegitimate fertility rates. The illegitimate rate depends 
on changes in the proportion of unmarried women and illegitimate 
fertility rates. However, since fluctuations in illegitimate 
births have relatively small effect on overall fertility, the 
separate effect of this factor has not been considered in the 
present analysis. The factors which are considered for the 
present analysis are changes in the proportion of women married 
at different ages and changes in legitimate fertility. The 
purpose is to know how much of the observed changes in fertility 
rates can be attributed to the marriage factor and how much is 
a reflection of genudne decline in fertility. Data om\the pro- 
portions of women married and the marital fertility rates are 
used for the examination of the marriage factor. 


The pérpicds gelo2t —- 194) 1941] =—(lo6 lean lool eos 


Illegitimate births refer to "those in which parents 
report themselves as not having been married to each other at 
Che tine, Ofabirth or registration.” 
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respectively, correspond approximately to the three periods 
under consideration. The trends in the proportions of 
women ever married for the three periods considered (Table 
se )biindicaterthat:)«) ()ri'theymost motablewincrease: im the 
proportion ever married occurred in the period 1941-1961 
with the highest increase for the age groups under 30; 

(11) except for the age group under age 20, the proportions 
of ever married decreased for all age groups in 1931-41; 
and (iii) the proportion of women ever married for the age 
groups under age 30 decreased between 1961 and 1969. The 
recent decrease in the proportions married under age 30 may 
be attributed to a number of factors such as the tendency 
foriemore young people going for higher education, difficulty 
for young people to find jobs, the reduction in unplanned 
marriages following unwanted pregnancies as a result of 
effective methods of birth control and the disproportion 
between the number of young marriageable males and females 
or what is known as the "marriage squeeze" (for details on 
marriage squeeze, see Akers, 1967). 

Part of the change in fertility as measured by the 
period fertility rates may be attributed to the changing 
Marriage patterns and the resulting adLStri bution, of popula] 
tion by marital status and marriage duration. With the data 
available it is difficult to measure precisely the role of 
Marriage on fertility level and pattern. However, using sthe 
data on proportions currently married among women and marital 


fertility rates (births per currently married women by age), 
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TABLE 4.3 -- Percentage of Women ever Married by Age, 


Adberta, L921 L931 94 to 6 ee oer aces oi 


Percent of women ever married 


Age 

Lod LOB): 1941 19163. 1966 
ABs S| OR Os 6.86 6.92 bE AAS = sy | 
20-24 Oi deta 47.81 A'S S38 68.58 64.28 
0-29 ope ae E74 Vi She PINS 88.80 ef ped, 
30534 Os) 9s] 90.47 87.54 J2eee eo BS, 
BERG | Ano 93.06 92.34 DSrw0 94,75 
40-44 9Aw 1 20.8 94.10 94.22 94.76 
45-49 95.04 eheighi a, Ne eS 94 21 dete U 
1 oi Ne Tel ore Gor.aan GOS o7 TGte2 Wate AE 


1969 


o.49 
62.36 
88.48 
93.49 
soe 
95:03 
Spay =, 


71.64 


SOURCES: For L921, «L9SLD;, LOD reLoae andelece, teense 
Volumes, and for 1969, Population Estimates 


by Marital Status, “DBS;731970, 
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an approximate estimate of the effect of change in marriage 
patterns can be made. Assuming that all births are legiti- 
Majo pecOtal fertalityjis awruncbion,of marital wenti iby and 
proportion of women currently married; by keeping one of these 
factors constant and varying the other factor, it is possible 
to estimate the effect of each separately on change in period 
total fertility, between two points of «times (fonedetails of 

the procedure, see George and Romaniuk). 

The results of these calculations for the three 
periods are shown in Table 4.4. The residual component may 
be explained by the effect of illegitimate fertility and the 
"interaction" effect (simultaneous effect of the two factors 
considered). The results indicate that: (1) the post-war 
fertility recovery was mainly due to the changes in the pro- 
portions married; and (ii) the recent decline in fertility 
was chiefly because of reduction in marital fertility rates. 
Nuptiality change accounted for only 6 percent of the total 
percentage change in total fertility rate between 1961 and 
1950s Thuc, as in Canada, most of the fertility decline an 
the 1960's for Alberta may be considered as a change in 
fertility within marriage, and a reflection of real changes 
in fertility levels and patterns. 


Changes in the Distribution of Families by Number of Children 


Ever Born a ee re ee ee 


The long-term decline in fertility rates in Canada and 
Alberta as shown by the various measures of fertility was 


accompanied by a substantial reduction in the proportion of 
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TABLE 4.4 -- Separate Contribution of Nuptiality 
and Age-Specific Marital Fertility Rates to 
Changes in Total’ Fertility Rates, 
Alberta, L9O3L=19415ebo 4S ols 
1961-1968 


Factors 


Nuptiality 
Marltal fertitaty 


Residual Pe ee 


Totals 


NOTE: The change in total fertility here 
refers to the percentage change in 
total fertility rate for the period 
concerned. Thus, the percentage 
change for the -peri0d 93-1941 4--r0r 
example, will be: 


(TER SOLIS] Dale Reus Sin} 


( TFR 1931 ) me 
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families with many children and a corresponding increase in 
the proportion with few or none. The relevant information is 
avatlabte ronly forvl9 41 tand 1196) from «the fertilasty data 
collected in the census. The percentage of ever married 
women with no children in Alberta declined from 14.9 in 1941 
LO, BSA sinvtbIG6 Lh ithe). 7.2335 percents telhe tecorresoonding 
decBinetior Canadaygwas «22 57 percent pufrommel/ 26 eine 4 beto 
13 Grin 1961) (DBS f .b968 ,) Table =2):. ¢-Duringsthe ssameeperiod 
between 1941 and 1961, among ever married women aged 45-54 in 
Alberta (all of whom had completed their families), the 
proportion that had borne five or more children fell from 
36.4 to 20.6 percent, and the proportion with less than four 
children (1, 2 and 3 children) increased (see Table 4.5). 
These changes in the distribution of families have been 
accompanied by corresponding shifts in fertility rates by 
ordencoreehildtinethe family jpes.eFin thenmnumber Gi sinst 
Dirtisweseconasbirths, etc: Ratesutor sthe shighersbirta 
orders have had the steepest downward trend in the recent 


years. 


ebb Liry Differences Between Alberta and Canada 


Substantial fertility differences have existed between 
Canada and Alberta for a long time. The various fertility 
measures show higher fertility level for Alberta than for 
Canada. In 1969, for example, while the crude birth rate and 
total fertility rate for Alberta were 19.8 and 2747 respec-— 


tively, the corresponding rates for Canada were 17.6 and 2388. 
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TABLE 4.5 -- Percentage Distribution of Women ever 
Married Aged 45-54 Years by Number of Children 
ever Born, Alberta, (L941) and 968 


Distribution 
by number of 
children 
born 


Percent Change 
(absolute) 


SOURCE: DBS, Census of Canada, 1961, General 


Review, Fertility Trends in Canada, 
Bulletin Wei2=2)5L968,, tables 2 gancss. 
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In fact, Alberta had the second highest crude birth rate in 
1969 among the provinces with Newfoundland occupying the 
first place. The total fertility rate, however, showed 
only fifth or sixth position for Alberta among the prov- 
inces. The higher crude birth rate for Alberta may be 
attributed to the favourable age-sex distribution in 
Alberta, The relation of fertility, level) between Alberta 
and Canada as shown by various fertility measures is shown 
Poles Ay. On 

Between, 1926 andil969 the,ratios of perrodetotal 
fertility rates for Alberta to Canada (rate for Alberta/rate 
for Canada) varied between 1.0004 in 1941 and 1.1512 in 
1967 (Table 4.10) with no consistent trend. However, for 
the last three years, 1967-1969, the ratios are nearly 
1.150, indicating the highest fertility dafference ever 
recorded between Alberta and Canada. This may be attri- 
buted to the faster fertility decline in Canada than in 
Alberta in the recent years. For example, while the total 
fertility for Alberta declined by 36.64 percent, between 
1959 and 1969, the corresponding decline for Canada was 
39.31 percent. Between 1964 and 1969 the rate of decline 
in total fertility rate for Canada was 17.8 percent higher 
than for Alberta during the same period. 

The patterns of fertility differences between 
Alberta and Canada are presented in Table 4.7, which shows 
the ratios of age-specific fertility rates for Alberta to 


those for Canada. The data show that the ratios are higher 
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TABLE 4.6 -- Fertility Level in Alberta and 
Canada as Measured by Various Indices 


——$ 


PERIOD RATES 


Crude birth TOCaL LereLeu.y 
oie Ves whe 


Year 


Alberta Canada Alberta Canada 


1926-30 24.1 2421 3, ened 3,294 
1931-35 22 Be dingiG B33 2,941 
1936-40 2028 2047 2,803 25693 
1941-45 2 aranh ORE tele! 37098 Does 
1946-50 28.4 2726 3,642 3,464 
1951-55 SNE 2a ou 4,066 Seas 
1956-60 30.6 2906 45.327 373.99 
1961-65 ZGiers 24 2 Bans NSF S502 
1966-69 ZO me. L3h8 27 98d 2,674 
Child-Woman Chiiaren 
Taree ever born 
Year per 1,000 women 
Alberta Canada Alberta Canada 
1901 955 691 cA 71 
LOE 818 ae Co ae 
LOZ 784 686 he tk 
Loa S55 599 ety wie 
1941 541 502 open ee) Bq 3 Bi 
LoS 684 660 ae ie 
1961 Bla 741 25907 2,998 
1966 740 679 ha Ree 


SOURCE: Same as for Tables 4.15 ana 445 
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for all the age groups below age 30, and that the differ- 
ence in theratios decreased with the increase in age, i.e. 
higher the age of women the lower the differences in the 
ratios. Chart 4.2 depicts the change in the pattern of 
period fertility in Alberta and Canada during the declining 


and rising phases of fertility. 


Cohort Approach to .Cunrent Rent LLIUcy 


The advantages and the need for a cohort approach 
to current fertility analysis and projections have been 
outlined briefly in an earlier section (4.2). In the pre- 
ceding analysis of fertility trends using mainly period 
fertility data, it has been shown that the recent fertility 
decline of Alberta, like in Canada, is mainly due to changes 
in marital fertility rates. One important question that 
was left unanswered in this connection is whether the 
variations observed in marital fertility rates reflect 
variations in family size (completed fertility rate in the 
cohort frame) or whether they are mere responses to 
changes in the timing (or, \birtihs, 1.60, Change tr mearnvade 
at fertility due to postponement of births by recent 
cohorts of women. It is possible that the real situation 
is a combination of both a shift in the timing and a reduc- 
tion in the family size. It is crucial to know the answer 
to this question for making reasonable assumptions on ferti- 
lity projections. A cohort approach to fertility trend is 
required for a proper explanation of the observed varia- 


tions in fertility rates in terms of both the level (family 
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Size) and the age pattern of fertility. 


4.601 (he Cohort Pertili ty Data 


the required data for the calculation of cohort 
fertility rates for Canada and Alberta are not readily 
available.> Births for Canada and the provinces are 
recorded and published by age of mother at delivery, and 
mot by date of birth of the mother. The latter information 
is required for calculating the cohort age-specific fertility 
Paces. in the absence of Such data, the conorte tertiary 
rates have to be obtained by reading diagonally the period 
rates (former type of information) cross-classified both by 
age of mother and calendar year of observation. However, 
unlike for-Ganada, the provincial fertility rates for 
earlier years are not available by age of mother in single 
years, but only in five-year age groups. For the years 
before 1960, the single year age-specific fertility rates 
by cohorts were obtained by interpolating the rates for 
five-year age groups. 

It should be noted that because births are not 


recordaea py date of birth of the mother, the calculation yor 


3Por Ganada Paconot [Per trlirtysrateswlave =beer pre 
pared by A. Romaniuk (Romaniuk, 1970). 


4ohe interpolation of five-year rates into single 
year rates was done by Prof. Jacques Henripin of the 
University of Montreal. We are grateful to Dr. A. Romaniuk, 
Chief, Population Estimates and Projections Section of the 
Statistics Canada for making these data available to us for 


tives? study . 
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cohort age-specific fertility rates ‘fromecaienddr year age- 
specific fertility rates as stated above involves certain 
limitations in the cohort data. This is because theyperiod 
birth rate at the midpoint of year y in the x to x+l age 
interval reflects the childbearing performance of not one 
but three “adjacent cohorts: y~x~-1 |, y=x and yxy ecco 
ing to the estimates made by Romaniuk for Canada, assuming 
a uniform distribution of births through time, the middle 
cohort contributes 74.3 percent, the adjacent younger one 
17.0 percent, and the adjacent older one 8.7 percent, to 
the calendar year births of a given age interval? 
(Romaniuk, 1970, p. 9). No adjustments for these differ- 
ences have been done in converting the period rates into 
cohort rates. However, as the number of births and the 
distribution of births within the year do not abruptly 
change from one calendar year to the next, it is likely that 
the limitation in converting the period rates to cohort 
rates will not seriously affect the reliability of the 
cohort fertility rates derived here. 

A cohort approach to the analysis of fertility 
variations in terms of the level and age pattern of ferti- 
lity, and a comparison of the period and cohort fertility 


rates, required the calculation of a series of cohort 


, ‘ 

The percentage breakdown as observed is because of 
the fact that the birth rate in Canada is calculated as of 
June 1 and not of midyear (July 1). 


Vis; 


completed fertility rates for as many cohorts as relevant 
to the period fertility rates. In order to obtain the 
relevant cohort series, completed fertiadity. rates had 'co 
be projected for those cohorts of women who had not comp- 
leted their fertility. The procedures used in projecting 
the completed fertility rates are discussed in the next 
Section 8(A <7)" 

A comparison of total period fertility rates with 
Cempleted ‘cohort! fertility rates tis) depicted! ineChanrt 4.3. 
To make this comparison possible, the rates are plotted 
with a time lag of 27 years, between period rates and 
cohone? rates, o that tis), the rate Eor thevactualecohort of 
1900 is plotted on the same vertical line as the rate for 
the hypothetical cohort of 1927. A 27-year lag was chosen 
because the median age of childbearing varied between 26.1 
ancmace>s. ducing.o00 ito: LaSD. 

Considerable differences can be seen between the 
amplitude of the variation of the cohort rate and that of 
the period rate. Two main points may be noted from the 
comparison of the two curves: (ifetiroms 194/82 to WSce., the 
period total fertility rates are substantially higher than 
the completed cohort fertility rates; and (ii) since 1966 
the period rates are below the cohort rates. For the 
entire period considered, while the cohort completed 
fertility rates rose from 2.97 for the 1910-11 cohort to a 
high of 3.74 for the 1929-30 cohort and then declined to 


2.78 for 1942-43 cohort (estimated rate), the period total 
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fertility rates varied between 2.73 in 1938 to 4.38 in 

1960s and) tol 2275 ans L969.56 The gain involved in the rising 
phase of the fertility curve was 0.77 and 1.65 and the loss 
in the declining phase of the curve was 0.96 and 1.63 
births for cohort and period rates, respectively. From 
these; figures the) impact. of family size. on) period) total 
fertiaiity) can, bes estimated atsabout 46.7)percent: (0.7717 
1.65) for the rising phase and at 58.9 percent (0.96 / 
i-,\63);for the declining phase, ofthe) cyclelof fertility. 

The remaining 53.3 percent and 41.1 percent give the extent 
of the contribution by the age pattern of fertility for the 
rising and declining phases of fertility, respectively. 
Another notable thing which may be expected from the nature 
of rates is that the year-to-year fluctuations have been 
much smaller for the actual than for the hypothetical 
cohorts? This and the aforesaid findings indicate that 
changes in the timing of births (postponement) have a 
relatively smaller impact on the final rates by actual 
Gonorts, 1.¢., completed fertility rates, Sout agma jor 
impact on those by hypothetical cohorts, i.e., total 
fertility rates (Whelpton and Campbell, 1960, p. 20). The 
comparison between the two rates also reveal that the 
earlier (in 1930's) and later declines in fertility rates 
were more rapid for the hypothetical as shown by the period 
rates than for the actual cohorts. This probably reflects 
in large measure the influenceaf changes in the timing 


pattern. This means that birth intervals between successive 
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births are widening drastically in the recent phase of 
fertility decline with a tendency for women of these cohorts 
to have children at slightly higher ages than their imme- 
diate predecessors. 

It may be concluded from the analysis based on 
cohort fertility data that the drastic decline in period 
fertility rates in the 1960's is due to the effect of 
changes in both family size and age pattern of child- 
bearing. Our rough estimate is that change in the age 
pattern of childbearing contributed to about 40 percent of 


the decline in period total fertility rate in the sixties. 


4.62. Projection of Completeduconort Pereuiucy Rates 


For those cohorts with completed or nearly comp- 
leted fertility, the estimation of completed fertility 
rates is relatively easy. Difficulties are encountered for 
those cohorts of women born in the forties, who are still 
in their twenties and who still have a long way to go 
before their family size and age pattern of fertility are 
known. Women who will be in the childbearing ages during 
the projection period, 1970-1985 belong to the cohorts born 
between 1920-21 and 1969-70. In 1970, atetne beqinndagee. 
the projection period, these women range in age from zero 
to 49 years. The youngest of these have a long time to 
wait before entering childbearing while the older ones are 
at different stages of reproductive process. Hence, 


different treatments are required to estimate the completed 
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fertility rates of all these cohorts. For the cohorts 

1920-21 to 1930-31 who were at least 38 years old in.1969, 

completed fertility rates had already been extrapolated by 

Henripin. These were accepted as reliable for the purpose. 

Thesprojechions, of) completed fertility) rates.for, other 

cohorts were done by grouping them into three, taking into 

consideration the various stages of their family building 
process. These were: 

1. Women born between 1931-32 and 1942-43 who were at 
least 26 years old in 1969, and have almost passed the 
peak of reproduction. 

2. Women born between 1943-44 and 1953-54 who are 15 to 26 
years old in 1969. 

3. Women born between 1954-55 and 1969-70 who have just 
entered or will enter childbearing only during the 


projection period. 


Different procedures were used for the projection of 
cohort’ fertility trates’ for the three groups*ot cohorts, 
taking into consideration their cumulative fertility up to 
age x (x < 50 years) and other relevant considerations. It 
should be noted that as in the case of other socio- 
demographic phenomena, there is no foolproof method for 
projecting fertility, whether the cohort or period approach 
is adopted. A number of ways can be used to project the 
completed fertility rate for the cohorts bearing children 
during the projection period. These include extrapolation 


of past trends making use of the past experience, fitting 
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of the completed fertility to a theoretical curve such as 
the Grompertz function, and use of information about 
expected family size based on surveys or other sources. 
The experiments so far carried out by various researchers 
do not suggest one method superior to another. For example, 
in the recent population projections for Canada, three 
methods, viz., Grompertz function, chain ratio method and 
graphical extrapolation were tried to project completed 
fertility rates. After evaluating the results, it was 
decided to select the fertility rates derived by the chain 
ratio method for the projection purpose (Romaniuk, 1970, 
pp. 10-16). In the present case, it was felt unnecessary 
to repeat these methodological experiments on Alberta data. 
Hence, most of the methods used here are those already 
tested on Canadian and U.S. data in other studies 
(Romaniuk, 1970;" Ryder, 1971s Sreqeiyewitver ano nkers, 
1964). Besides, the experience and results in the ferti- 
lity projections for Canada were an additional help in the 
present study because of their special, relevance to 
Alberta. Thus, the decisions on the procedures used here 
are based on our judgment taking into consideration the 
experience in the projections for Canada and in other 


studies and the data available for Alberta. 


4.621 Cohorts Born Between 1931 and 1943 
The projection of completed fertility rates for 


these cohorts were done by using a method suggested by 
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Ryder (1971) which makes use of the information on the 
cumulative fertility level and pattern (up through age x) 
of the preceding cohort and the cohort under considera- 
tion. The procedure as described by Ryder is as follows: 
Suppose two cohorts have identical age distribu- 
Etons of their total fertility, except that, the distripu- 
tion for the more recent cohort is shifted, in toto, d 
years to the left (younger). Assume that d lies between 
0 and 1 year. Then A'(x+d) = A"(x)+d, where A(x) is the 
mean age of cohort fertility for experience up throughvage 
x, and the earlier and later cohort calculations are iden- 
tified by single and double primes respectively. Further- 
more, simple linear interpolation permits the following 
estimate: A'(x¢+d) = (1-d)A' (x)+(d)A' (x#1). From these 
tworeduations for A! (xtd) we can solve Tor cl nus, 


AGUX) Ar Ux) 


Go * Toa ee) =A Onn 


Since A"(w-d) = A'(w)-d, where w is the highest age of 
fertility, we can estimate the mean age of fertility for 
the later cohort (for which data may be available only up 
through age x) from the mean age of fertility for the 
earlier cohort (chosen because it has completed its child- 
bearing), using the formula for d. 

Similarly, we have os = aa where F(x) is 


the total fertility rate for experience up through age x. 


Again, by interpolation we have F'(x¢d) = (1-d)F" (x) + (d) 
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F'(x+1). Thus, given d, we can estimate F"(w-d), the 
complete total fertility rate for the later cohort (for 
which we only have information through age x). 

The application of the above method to the cohorts 
1931-32 to 1942-43 yielded estimates of completed fertility 
rates for these cohorts (see Table 4.8). The difference 
between the estimated completed fertility rates and the 
cumulative fertility rates up through age x for each cohort 
were then distributed among the relevant ages on the basis 
of the corresponding age pattern of each preceding cohort. 

The main assumption implicit in the application of 
this procedure is that "eventual distributional differences 
can be inferred from distributional differences up to the 
intermediate age." The application of this procedure was 
found not to be satisfactory for cohorts of women who were 


less than 26 years of age in 1969. 


4.622 Cohorts Born Between 1943 and 1954 
Dependence on the level and pattern of cumulative 
fertility rates up through age x (incomplete fertility data) 
is the main feature of the procedures followed so far for 
projecting fertility rates. This LS NOt GULte practi can.e 
for cohorts which are due to enter childbearing later on 
during the projection period, and those who have not 


reached the peak age of childbearing.° Hence, the 


6 ; , : ; ; 

The median age at maternity which is estimated as 
approximately 27 years for Alberta was the main guideline 
to know the peak age of childbearing. 


TABLE 4.8 -- Actual na eg a a dha Completed Cohort Fertility Rates for Alberta and Canada, 1900-01 to 1969-70 
(Number of children born or expected to be born per 1,000 women aged 49 years) 


ee ee eee ee ee 
Birth year Age Age RATE FOR ALBERTA RATE FOR CANADA 
of women in in eee VY oe ee (a) x 00 (2) ¥ yoo 
(June 1 to May 31) 97 Oe 85 (a) (b) (b) (c) 


eee 
Actual 


1900-01 69 84 3,375.0 
1901-02 68 83 5305 0 
1902-03 eT 82 3,288.0 
1903-04 GiGi Pak 3,246.5 ™ “ 
1904-05 65 80 3,197.0 al ~ 
1905-06 64 79 3,155.0 76 7 
iat oak aie ve a 
1907-08 62 Hel 3,059.0 2'832.0 108.0 
1908-09 61 76 3,006.0 2,736.0 110.2 , 
1909-10 60 75 2,991.0 2762.0 108.3 ; 
1910-11 59 74 2,971.0 5711.0 109.6 
1911-12 58 73 2,982.0 2'720.0 109.6 
ugi2—132 By te 2,994.3 2. 7167..0 108.2 
1913-14 BG 71 3,002.0 2,873.0 104.5 
T914-15 55 70 3,017.9 2813.0 107.3 
1915-16 54 69 2.04202 2,885.0 105.4 
1916-17 53 68 3,091.7 2,879.0 107.4 
1917-18 52 67 3,169.4 2,929.0 108.2 
1918-19 5 66 B26 7.7 2,893.0 113.0 
1919-20 50 Ag O73G7 72 3231.0 104.2 
Projected 
| 1920-21 49 64 a, 41685 SP 267 10 104.6 
1921-22 48 63 3,426.4 3,286.0 104.3 
1929-23 47 62 a AG Aas 3 2200 107.6 
1923-24 46 61 3, 46728 3,258.0 106.4 
1924~35 45 60 3,497 11 3,289.0 106 .3 
1925-26 44 59 3) 538, 1 327 oa 108.1 
1926-27 43 58 35°557.0 3,254.0 109.3 
1927-28 42 57 3,596.8 3,303.0 108.9 
1928-29 41 56 355 0u6 3.287140 eli 
1929-30 40 55 374219 3,423.0 109.3 
1930-31 39 54 3,733.9 3 AITO 109.3 
£937-32 38 53 B02 3,414.0 108.4 
1932-33 37 52 35699 6 3,327.0 ACh ie 
1933-34 36 51 Bpa27 8 3,232.0 112.2 
1934-35 35 50 3,559.6 By. 213.0 Lee 
$535~36 34 49 3532.5 3,185.u 110.9 
1936-37 33 48 a, Batch 3,067.0 108.8 
1937-38 32 47 3318.5 3,058.0 108.5 
1938-39 31 46 3,230.3 3.1995 0 107.9 
Low High 
Assumption Assumption 
(b) (c) 
1939-40 30 45 3,140.5 2,853.0 2,896.0 11,10) oes 
1940-41 29 44 Saas 2,787.0 2,788.0 nba) aloes to) 
1941-42 28 43 2,885.7 2,644.0 2,699.0 109.1 106.9 
1942-43 27 42 Pe 7.56720 2,614.0 108.3 106.3 
Low High (a) (b) 
Assumption Assumption - Assumption Assumption X/00 ——~ys00 
toy (d) 
(c) (d) 
1943-44 26 41 Deas t a7 hes D 2,452.0 2,522.0 109.9 107.8 
1944-45 25 40 2 eure 2 650.0 2,382.0 D,A31.0 109.9 108.2 
1945-46 24 39 875.9 2,592.8 2,341.0 pees 10) 109.9 . 109.8 
1946-47 D3 38 o, 56100 2,584.7 2,330.0 2,354.0 109.9 109.8 
1947-48 22 37 2.5539), 2 2,587.1 73.10.00 2G dD 109.9 109.8 
1948-49 a 36 2,497.3 2,590.0 Pe 37 oo 2,378.0 109.9 108.9 
1949-50 20 35 2,484.1 2,596.4 3 260.0 2,385.0 109.9 108.9 
1950-51 19 34 2,468.3 2,597.0 2,246.0 2,384.0 109.9 108.9 
1951-52 18 33 5,457.8 2,651.6 er te 2,460.0 109.9 107.8 
1952-53 17 32 2,447.6 2,682.0 3,227.0 2,488.0 109.9 107.8 
1953-54 ina 2 2,439.6 2,720.0 2,219.0 2,523.0 109.9 107.8 
1954-55 15 30 2,426.6 pear hh ire 99120 2, 569.0 169.7 108.1 
1955-56 14 29 2,415.6 87276 2,208.0 2,650.0 109.4 108.4 
1956-57 13 28 2,406.7 2, 9514 2 2,206.0 26715 ub) 109.1 108.7 
1957-58 he 27 2,399.0 3,019.3 2,205.0 a 770 80 108.8 109.0 
1958-59 ri) 26 2,387.0 3, 07103 2,200.0 2. 810.0 108.5 109.3 
1959-60 10 25 2,380.4 2.1740 2,200.0 2,844.0 Ww8.2 109.6 
1960-61 9 24 2), 20560 Bjlso). Y) 25 LOO 2,850.0 108.0 UNOS 
1961-62 8 23 2,365.0 3,235.0 2,190.0 2,850.0 108.0 110.0 
Sy 7 aA 2' 365.0 3, 135.9 2,190.0 2,850.0 108.0 110.0 
1963-64 6 21 2365). 0 cheapie ie 2,190.0 2,850'.0 108.0 110.0 
oninee 4 We 2) 365.0 3,135.0 2,190.0 2,850.0 108.0 110.0 
1965-66 4 19 2,365.0 35, 135...0 2,190.0 2,850.0 108.0 110.20 
1966-67 : Mens 2,365.0 3,135.0 2,190.0 Ueih Pe a ee 
ioerced : 4 2,365.0 4,135.0 2,190.0 2,850.0 108.0 110.0 
1968-69 1 16 2,365.0 2.35.0 2,190.0 2,850.0 108.0 110.0 
1969-70 0 15 27500 6.0 Sheil syn ale Py AWM) e510) 2,850 20 108.0 LOI O 


ere 


SOURCE: Obtained as described in Sections 4.61 and 4.62. 
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projections of cohorts in «his# group ,wor those) between I5 
to 26 years of age were carried out in two stages, combining 
the information that is already available for the truncated 
cohorts up to age 26 and the results based on recent 
fertility projections for Canada by the cohort method. It 
should be noted that apart from using the past trends in 
cohort fertility rates, data on parity distribution, 
nuptiality and childspacing were used in projecting the 
fertility rates for Canada. Such data are not readily 
available for Alberta. The projecteds fertidicy, ratesror 
Canada were, therefore, used as the base for projecting 
the Alberta rates for the cohorts of women who have little 
experience in childbearing or will enter the reproductive 
years during the projection period. 

Cohorts considered here fall into the ages of 15 to 
26 years old in 1969, and information on their fertility 
performance is available in varying degree for the differ- 
ent cohorts; fertility up to age 26 for 1943-44 cohort and 
up to age 15 for 1953-54 cohort. These cohorts exhibit a 
substantial drop in fertility for most of tie ages (15=26)5: 
For example, the cumulative fertility rate up to age 26 for 
the 1943-44 cohort was 16.2 percent lower than the corres- 
ponding rate for the 1939-40 cohort. As noted earlier, the 
observed decline in fertility may be attributed to a shift 
in family size norms or in the timing of childbearing 
(shift in the timings of births from younger to older ages) 
or a combination of both. A similar decline in fertility 


has occurred for Canada, and the recent fertility 
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projections for Canada have accounted for the possibility 
of change both in family size norms and in the age pattern 
of fertility .. Considering these factors. and: for the 
purpose of utilizing the available information on cumula- 
panier fertility natesituppto agéi ss (ie, age lSp to 26), the 
projections of cumulative fertility rates for these cohorts 
were done in two stages. 

In the first stage, cumulative fertility rates up 
to age 26 were extrapolated for all the truncated cohorts 
uSing a chain ratio method on the assumption that the 


ratios of fertility rates will remain stable for the 


y, 
(x+1) 


lative fertility rates up to ages x and x+l1, respectively, 


SCohontsweconsidered.*% Thus pet fe and £ are the cumu- 


form Itheswcqhorntey «sand ew) and eocuey are the corres- 
x (x+1) 


ponding rates for the next youngest cohort, y+l, then given 


ee, (y+1) 
t. ; Exel)! and f. ; 
rg 
¢ lytl) (x#1)°—. € (y+1) 
(x+1) e Y x 
x 


The procedure, when repeated for each truncated cohort and 
successive ages yielded the cumulative fertility rates up 
GO age Zen As noted earlier in the discussion Cierer ti = 


lity trends, the recent decline in fertility was 


‘ohain ratio method as applied here was used for 
projecting cumulative cohort fertility*rates forwGanada for 
the cohorts 1920-21 to 1938-39 (Romaniuk, 1970, p. ae 
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concentrated in the young ages. Hence, it was considered 
rational to make the projection using the available infor- 
mation on trends and patterns of fertility among the cohorts 
1943/44 to1953/54 up to age 26. 

In the second stage, cumulative fertility rates for 
the remaining ages 27 to 49 were projected using a ratio 
method taking into account the relationship between cumula- 
tive fertility rates for Alberta and Canada. The ratio 
method is widely used for sub-national population projec- 
tions. It is used in situations where a well-founded 
projection for the country as a whole is on hand. The 
availability of such a projection for Canada and the lack 
of required data to prepare an independent fertility 
projection for Alberta for the cohorts born after 1943 
prompted the use of the ratio method. The method has the 
advantage that it is flexible, unlike mathematical models, 
and the ratios are projected on the basis of considerations 
Of past and future trends, implicitly taking into account 
the relation of demographic, social and economic forces of 
the province rto that of the country oe* Bor sagesie2 4 toma, 
two sets of average age-specific ratios for the cohorts 
1940-41, 1941-42 and 1942-43 were calculated by dividing 
the cumulative age-specific fertility rates for Alberta by 
the corresponding projected rates for Canada under low and 
high assumptions. These average age-specific ratios were 
then multiplied by the corresponding projected rates for 


Canada, 1943-44 to 1953-54 under low and high assumptions 
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and the projected rates (low and high projections) for 


Alberta were obtained (see Table 4.8). 


a6 623 Cohorts Born After 1954 

Projection of fertility rates for the cohorts which 
are due to enter childbearing during the projection period 
is the most hazardous task. This is because there is no 
partial information on the fertility performance of the 
cohorts for which the complete fertility rate is to be 
estimated. Two procedures are open here. One is to extra- 
polate the rates on the basis of the time series of 
completed fertility rates, and the other is to make use 
of the experience in the fertility projections for Canada, 
and the relationship between the fertility rates for Canada 
and Alberta. The latter procedure was adopted here. 

There were two steps involved in the procedure. 
The first was to project the completed fertility rates. In 
doing this, one main guideline was the trends and levels of 
the completed fertility rates for Alberta and Canada (see 
Maplesasa). The analysis, of past. trends an fertility 
(Section 4.61) has revealed a considerable reduction in the 
family size concomitant with a tendency for younger women 
to have children at slightly higher ages than their imme- 
diate predecessors. It was also noted that the Shai t san 
family size was the dominant cause for the decline in 
fertility. In making assumptions on future fertility level 


of the cohorts born after 1954, the question is whether 
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future decline in fertility level in the short run will be 
achieved by an actual decline in completed fertility rate 
or by a shift in the timing of births from younger to older 
ages with widening birth intervals which will have no 
marked effect on completed fertility rate. The recent 
decline in fertility in Alberta and Canada seems to be 
indicative of a process that will end in smaller family 
Size, equivalent to a fertility level close to replacement 
level. With increasing urbanization, education and labour 
force participation of women coupled with the access to 
more efficient contraception methods and improved communica- 
tion about modes of family planning, the process towards 
smaller family size is likely to be accentuated. As Ryder 
has rightly pointed out, the tendency is now to regard the 
large family as beginning with the third rather than with 
the. fifth child (Ryder; #1970, pim34iy Seumeheemore, forccre— 
ative behaviour appears to be increasingly a rational 
decision by couples based on the assessment of the personal 
and other circumstances. Although data on family size 
expectations of women are not available for Canada, the 
data available for American women from the sample surveys 
conducted fr the United States between 1955 and 1965 do not 
show any Significant variations in family size at an 
aggregate level (Ryder, 1967). On the basis of these 
considerations, it was assumed that the ratio of completed 
fertility rate for Alberta to Canada will decrease linear- 


ally between 1952-53 to 1960-61 from 1.099 to 1.080 under 
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the low assumption, and will increase from 1.078 to 1.100 
under the high assumption. It should be noted that during 
the first phase of fertility decline in Alberta, 1900-01 
Loe bOT2-l3yitheiratios of-total.fertilitys ratess,for. Alberta 
to Canada varied between 1.080 to 1.102. The projected 
ratios were multiplied by the corresponding completed 
fertility rates for Canada and obtained the projected 
completed fertility rates for Alberta. The’ calculation 
yielded a family size of 2.365 children as the possible 
low fertility and 2.850 children as the possible high 
fertility of the 1960-61 cohort (see Table, 4-8) . 

The second «step was) sto distribute the projected 
completed fertility rates by age of women within the repro- 
ductive span for obtaining the age-specific fertility rates 
by cohort. For the earlier cohorts (before 1954) the age 
pattern was projected first and then the completed ferti- 
lity rates were derived. A reverse process is required in 
the present case with assumptions on the future changes in 
theage patternvof jfertility.) Changes in,age.pattern of 
ferbilatyehavera direct impact on ;the variations inethe 
number of annual births (Ryder, 1969). As in Canada, the 
available data for Alberta indicate a tendency for women to 
have children at progressively younger ages. The median 
age of fertility or maternity for Alberta has decreased 
from 28.3 for the 1916-17 cohort to 24.0 for the 1937-38 
cohort. During the same period the median age of fertility 


for Canada has dropped from 28.53 to 24.80 (Romaniuk, 1970, 
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p. 32). In the same period the proportion of children born 
to these cohorts before reaching age 25 to all children 
born has increased from 27 to 54 percent, and 26 to 46 
percent for Alberta and Canada, respectively. The data 
indicate that the change to a younger age pattern of ferti- 
lity is faster in Alberta than in Canada. 

An appropriate procedure for projecting the age 
pattern of future fertility is to extrapolate the past 
trends taking into account (1) the prospective changes in 
nuptiality, (21) ‘the Spacing’ of ‘hirthsrandtparnit ister i— 
bution by age of mother. All the data required for projec- 
tion of age pattern of fertility for Alberta are not 
available. In the circumstance, two options were consid- 
ered. One was to select suitable age distributions that 
would represent varying fertility pattern from distribu- 
tions for Alberta in the past, and assume for the future. 
The second was to select suitable age patterns from the 
projected age patterns of fertility for Canada which had 
taken into account the factors mentioned above (Romaniuk, 
1970, *Section 4) 2 “The latter option wasmprefenred ynéeze. 
Fairly close similarities were observed in the age pattern 
of fertility between Alberta and Canada in the past. 
However, the trends in the age distribution for Canada and 
Alberta, as observed earlier, indicated a tendency for 
women to have children at progressively younger ages, but 
the change was faster for the latter than for the former 


(see Table 4.9). Further reduction in completed fertility 


TABLE 4.9 -- Percentage Distribution of Completed 
Fertility Rate by Age for Selected Cohorts, 
ele eceand boa j 2 Atberta and seanace 


Alberta Canada 

Age 

IG2US=22 19 si— 32 1921-22 1931-32 
14-19 4.4 7.9 4.7 66 
20-24 24.4 35.4 Zand 31.4 
25-29 31,0 eek B430 S26 
30-34 Zoe airy 2 Boas Lh a2 
35=39 133.0 620 1348 ath 
40-44 ee 87) bas Sats: 204 
45-49 Oui Died. Oma O22 
Totals 100...0 10,0'.0 1008.0 10070 


SOURCE:. Cohort fertility data derivedwas 
explained in Section 4.61 of the text. 
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rate, as assumed earlier, for the future is likely ‘to be 
achieved by early maternity and small family size. At the 
same time it may be argued that the median age at maternity 
for Alberta women is already quite low (24.0 years for the 
cohort 1937-38) and further reduction would be hard to 
achieve. ‘The reduction in the proportion married under age 
30 between 1961 and 1969 observed in Section 4.33 can be 
stated in support of this argument. However, as in the 
case of Canada, a negative association between fertility 
level and its age pattern was assumed here. On the basis 
of this assumption two of the three assumptions on age 
pattern for Canada were selected and used for Alberta: 
(i) the very young age pattern (A) for the high fertility 
assumption; and (ii) the old age pattern (C) for the low 
fertility assumption (see Romaniuk, 1970, Table apy” ot is 
expected that these two patterns will reflect the range in 
the future age pattern of fertility for Alberta. By mul- 
tiplying the assumed completed fertility rates by the 
corresponding assumed percentage distribution of fertility 
by age, age-specific cohort fertility rates were obtained. 
Women born between 1961 and 1970 will begin repro- 
duction only in the later part of the projection period. 


They will vary in their ages between 15 and 24 in 1985. It 


Sable 9 of Romaniuk's study gives only five-year 


age distribution of fertility. However, single year age 
distributions were available in unpublished form which were 
used in the present study. 
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was assumed that the cohorts born after 1961 would have the 
same fertility level and pattern as the cohort of 1960-61. 
The assumed completed fertility rates and age pattern 
represent the maximum expected range in the ultimate family 
Size and the age pattern of fertility. In view of the fact 
that we do not have any information on the fertility beha- 
viour of these cohorts, it is safe to assume that their 
behaviour will be similar to those cohorts of women imme- 
diately preceding them. At any rate, any possible devia- 
tion from the expected fertility performance of these 
cohorts will have only negligible effect on the period 
fertility rates during the projection period. 
4.624 Conversion of Cohort Fertility Rates 
to Period Rates 

The actual and projected completed cohort fertility 
rates for Alberta and Canada are presented in Table 4.8 and 
ShartedeinyrChart 424..Ingasfewicases;sthe ,agesspeciftic 
cohort fertility rates as derived by the procedures adopted 
for different groups of cohorts did not show internal con- 
sistency between various ages of the projected fertility 
rates or between projected and actual fertility rates. 
This may be expected in view of the various stages involved 
in projecting the age-specific cohort fertility rates. It 
may be noted that the total fertility rate for agiven year 
is obtained by summation of the age-specific fertility 
rates of 35 annual cohorts which have contributed births to 


that. year. .A free-hand correction was made in such cases 
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CHART 4.4 


ACTUAL AND PROJECTED COHORT FERTILITY RATES BY COHORT, 
ALBERTA, 1900/01 TO 1960/6! 


NUMBER OF CHILDREN BORN 
OR EXPECTED TO BE BORN 
PER 1,000 WOMEN AGED 49 YEARS 
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SOURCE: TABLE 4.8 


CHART» 429 


ACTUAL AND PROJECTED TOTAL FERTILITY RATES BY CALENDAR YEAR 
FOR ALBERTA AND CANADA, PER 1,000 WOMEN, 1921-1985 
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YEAR 


SOURCE: TABLE 410 
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to ensure as much smooth transition as possible from actual 
to projected values. 

The age-specific cohort fertility rates under the 
two assumptions were then rearranged diagonally in two 
Separate tables covering the projection period 1970-1985. 
The vertical values of these tables were then taken as the 
projected period fertility rates for each year ending May 
31. The age-specific period fertility rates showed some 
unacceptable jumps or dips in the time series and the 
beginning of the projected ones. As it is generally done 
or recommended in such cases, some adjustments of the rates 
were finally done in order to achieve a more satisfactory 
juncture of projected rates with the historical series (see 
pLeged, ZLtrer! andgAkers, 1964, p.-18+ Stone, 19¢45 
Appendix B). The main guideline for these adjustments was 
the age pattern of period fertility rates for the three 
years before the beginning of the projection period, 1967, 
1968 and 1969 (see Table 4.11). 

Period total fertility rates for the successive 
Calendar *years, 1921 to 1985, for Alberta and Canada are 
presented in Table.i4-;10 and) portrayed "inyChart 425.) The 
projection yielded period total fertility rates of 2,303 
and 2,969 for 1985 under the low and high assumptions, 
respectively. 

The period fertility rates under the medium assump- 
tion were obtained by averaging the total fertility rates 


under low and high assumptions. The age-specific rates 
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TABLE 4.11 -- Percentage Distribution of Average 
Age-Specific Fertility Rates, 
1967, 1968" and"1969,"Alberta: 


Age Percentage Age Percentage 
Distribution Distribution 
WES pees) 0225 355 OES 
LO25 0.78 36.35 Le Bi, 
my b's) oo 31h 1.64 
TIS Tes Ses 3000 1.44 
94,5 4.80 39'.5 Maat eg} 
15-19 10.94 35-39 S35 
2 O25 5.94 40.5 0.83 
2155 6.54 402.5 0.64 
Zand Owais 4265 0.49 
D350 6.98 43.5 0.38 
24.5 7.08 44.5 O22 
20-24 SS iizal 40-44 2.506 
Dey 6.80 45.05 ORES 
IM EPR) 6.46 AG .5 0.06 
2Ye5 565 4:7 35 Om03 
28.5 eral AG Ro 0.01 
142 aks 4.53 49.5 0.00 
25-29 20.05 45-49 O23 
SiO oa 4.05 
Sislbxes) 3.54 
SWAp ts) 6.2 10 Odsal: 
33a 2575 Percentage 
53435 1 is DIStra bution 100.00 
30-34 16.02 


SOURCE: Obtained from unpublished data, DBS, 
Vital Statistics Section 


under the medium assumption were obtained by applying the 
average age distribution of period fertility rates, 1967, 
1968 and 1969 (Table 4.11) to the projected total fertility 
rates. For the medium fertility rate the same age distri- 
bution was assumed for the entire projection period, which 
represents the most recent age distribution of period 
fertility rates. The projected age-specific fertility rates 


under the three assumptions are presented in Table 4.12. 


Projection of Anntliads. Births 


The annual age-specific fertility rates for each 
calendar year were finally multiplied by the female 
Survivors for the corresponding ages and obtained the 
projected annual number of births. The sex distribution 
Of the births fox each year was obtained by applying the 
sex ratio of 1,053.2 male births per 1,000 female births, 
The sex ratio used is the average sex ratio at birth for 


the years 1959 to 1968. 


Concluding Remarks 


This chapter has two parts. In the first part a 
brief analysis of fertility in Alberta is carried out, 
using both period and cohort fertility data. The second 
part deals with the projections of fertility based on 
cohort approach. The results of the fertility analysis 
served as a mirror on the past and provided the background 
information for making the various assumptions on future 


fertility level and pattern. 
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The cohort approach was preferred for the projec- 
tion because of its merits over the period approach, which 
are briefly outlined in the introductory section. One of 
the main advantages of the cohort approach is that it 
enables the analyst to take advantage of the cumulated 
fertility rates to the latest year of record for projecttrng 
the remaining and completed fertility rates of the cohorts. 
The data on age-specific and cumulative fertility rates by 
cohort from 1900-01 are available for Alberta, which formed 
the main data for deriving the remaining fertility for 
cohorts with incomplete childbearing experience. Practical 
considerations based on available data, completion of the 
analysis in time, and consistency of results obtained were 
the main guideline in selecting the procedures used for the 
projection. The main procedural steps followed for the 
projection were: (1) eprojection ‘of “completed “cohore 
fertility rates; (11) the calculation o£ conort ace 
specific fertility rates for cohorts born after 1943 on the 
basis of assumed age patterns of fertility; (iii) transla- 
tion of the cohort rates into period age-specific fertility 
rates; and (iv) derivation of the annual number of births 
from the projected period fertility rates. The most 
difficult task in the operation was the first two steps; 
and a number of procedures were involved in completing the 
first two steps. In projecting the completed fertility 
rates and in deriving the age-specific cohort fertility 


rates we have relied upon the methodology and results of 
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the cohort fertility projections for Canada. = The @reas! of 
uncertainty in making fertility projections lie principally 
in the assumptions regarding completed fertility, especially 
for cohorts that will enter childbearing ages during the 
projection period, and its distribution by age of women. 
Some of the procedures we followed may be questioned for 
their statistical sophistication and the underlying subjec- 
tive elements.” Until “a> foolproof method ‘that’ can’ stand the 
test of demographic theory and statistical sophistication 
is developed for cohort fertility projections, some of the 
drawbacks in the procedures used cannot be eliminated. 

No doubt there is scope for further research 
in developing suitable methods for projecting the completed 
fertility rates for those with incomplete fertility and for 
tClanslating the Cohort age-specit1c Lertmutyeraces aiLD 
period rates. A great deal of additional information on 
Muptiality pattern, parity Grstripution, termi ty expec = 
tation and a host of related socio-economic data are 
required for the development of a satisfactory socio- 
demographic model that could be used for long-term ferti- 
Puty projections. It is hoped, however, that™the fertility 
projections we have prepared will be adequate for the 
purpose in this study, will stimulate interest in cohort 
fertility analysis and projections and open new avenues 
for further research in this complex and rapidly developing 


field of cohort analysis and projections. 
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MIGRATION PROJECTIONS 


Migration, both internal and, international, is, an 
important component of population change in Alberta and the 
most unstable parameter for population projections. The 
assumptions about future migration are difficult to make 
in, view. .of. the multiplicity, of factors,«s demogmeaphs Gaand 
non-demographic, that govern the volume and pattern of 
Migration. The major problems are data, methodology and 
substantive research on these factors and, thein impact, ex 
post or .ex-ante,.on migration. whore ongatime pence Lome | 
the challenge of making sophisticated migration projections 
will remain and call for more efforts towards creating this 
capability. In the meantime, all that can be done is to 
make the most use of available migration data/estimates and 
arrive at somewhat reasonable migration inputs and projec- 


Eons. 


Migration Data 


Migration to Alberta is composed of two broad 
groups: (a) international (or external) migration, and 
(b) internal migration. The external or international 
migration in turn comprises of immigrants and emigrants. 
in the same manner, the internal migration, 1.e€. inter- 
provincial migration in the present case, consists of in- 


migrants and out-migrants. The distinction between these 


pes 


two groups is that the former denotes movement of people 
across the national boundaries and the latter across the 
provincial boundaries. The other types of internal migra- 
tion, although important, are not relevant for provin= 

cial population projection. For the purpose of preparing 
projections, information on each of these four categories 
or types of movement must be viewed as the ideal require- 
ment. Furthermore, projections require in essence the flow 
statistics vis-a-vis stock data. 

Data) problems 7 both collection fandiiquallast yee ae 
genera iy iseriousi in wrespect of migrationboth ainternal and 
international which contrasts rather sharply with the 
amount of information gathered regarding the two other 
components of demographic change, namely, mortality and 
fertility »~ More seriously, «the of low «statistics jareghard .to 
get and virtually non-existent for three categories of 
movement with the exception somewhat of immigration. The 
following paragraphs review briefly the migration data 
vie lable@etor Alberta timeordem-to pinderimesthe qmatumenand 
limitations of data used in this study and to highlight the 
information needs in the migration field for possible 
development of new data collection systems in future that 
will facilitate the adoption of more sophisticated tech- 
niques of migration projections. 

The population census is the single major source of 
information on migration in Canada and the provinces (for 


details of census data on migration, see George, 1970; 
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Stone ;:1969 sand Kalbach, 91969). » ‘The slS4), By4éGgnandy0961 
censuses collected direct information on migration by 
asking the respondents to state the province or the 

country of last permanent residence. Historical estimates 
of migration can also be obtained on the basis of place of 
birth data collected in the censuses or indirectly by 
applying the census survival ratio method to the age-sex 
data obtained in two censuses. Apart from the several 
limitations of migration figures obtained directly in the 
above censuses and of migration estimates derived indirectly 
from the census data, these statistics are stock data and 
not best suited for projection purposes. ‘For example, ‘the 
1961 census migration data (i.e. place of residence data), 
refer to "five-year mobility" and do not yield the total 
migration which is of prime importance to the projection- 
ists. The figures represent only the survivors of migrants 
in 1961 who moved during the 1956-61 migration interval. 
Thus, the data do not reflect the movement of people who 
died or left the province between June 1, 1956 and June l, 
1961 and included only a single (i.e., last) move of persons 
over the five-year period. 

In contrast to the above stock data, the flow 
statistics will record continually all events or in the 
present case, all movements of people. Two good examples 
of flow statistics are the births and deaths registration 
Systems. Such flow statistics exist regarding immigration 


for Canada and the provinces. For emigration, however, no 
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Such statistics are available and our present knowledge of 
emigration from Canada and provinces are based on estimates 
derived from immigration records of the United States and/ 
or the data obtained in the population censuses of Canada. 
Also, there is no direct source of information for 
internal migration, be it in-migration or out-migration. 
To put it differently, there exists no migration registers 
Similar to birth/death registers. Therefore, the present 
knowledge about in-migration to and out-migration from 
Alberta is to be based on estimates derived from symptomatic 
variables. These are usually socio-economic variables 
which show a high correlation with the migration of people 
and for which the flow data are collected. School enroll- 
ment statistics, hospital insurance records, motor vehicle 
registration data are some examples of symptomatic variables 
that may be used for estimating internal migration. 
Beginning 1956." the estimates of interprovincial 
migration in Canada were based on the movements of families 
in receipt of family allowances, reported by, the Department 


of Health and Welfare (Family Allowances Section). The 


Ieefore 1956, the estimates of interprovincial 
migration were derived from various sources: the 1941 
census data on migration, ration-card counts during the 
Second World War and the post-war Labour Force Sample 
Surveys conducted by DBS. For more details see Canada, 
Dominion Bureau of Statistics, Population 1921-1966, 
Catalogue No. 91-511 (Ottawa: Queen's Printer, 1969), 
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method of estimation is briefly as follows: The reports 
(monthly) from the Department of National Health and 
Welfare show the number of files of families receiving 
family allowance that have been transferred from one 
province to another. Based on these records, the net 
number of families moved into or out of each province, say, 
Alberta, is obtained for a given year. This number is then 
multiplied by the average number of children in families 
receiving allowance to obtain the number of migrant 
children under 16; _.The\xatio,of migrant,children tosail 
children under 16 of the province was then calculated and 


applied to the population over 16 to arrive at estimates 


of adult migrants (i.e. 16 years and over). This estimate 
is blown up aby .an adjustments factoxus (i.e. 75 171) seo account 
for the movement of non-family adults. The addition of 


estimates of migrant children and migrant adults gives the 
total net migration either in or out of Alberta (for 


details, see Kasahara, 1963; and Nagnur and Fleming, 1970). 


Trends in Migration 


Table 5.1 presents the contribution of migration 
(internal and international together) to population changes 
in Alberta during 1955-70. Two important features of the 
role of migration in this province are evident from the 
table. Firstly, the size of migration was large and 
secondly; vit,nwas,notphalwaysspos itive. (1G. ,.80.delgias OVE 
the long period of 1955-70, the migration contributed about 


23 pércent of the total population growth. ~in) asseoiuce 
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terms, the population increase was 509 thousand in this 
period of which the net migration accounted for 119 
thousand and the natural increase (i.e. births minus 
deaths) for 389 thousand. On the average, the contribution 
of migration t) population change amounted from seven to 
eight thousand a year. 

In recent years, the role of migration was even 
greater and responsible for oOvers40 percent Or tlie tania 
increase in population. The estimated migration amounted to 
about 15 thousand a year during 1967-70 which is double the 
long-term average observed in the preceding paragraph for 
the period 1955-70. Notwithstanding this recent upsurge, 
it is noteworthy that the province had lost population due 
to migration in 1963764, 1964/65 and 1965/66. The net fogs 
in these three years was estimated at 15 thousand or an 
average of five thousand a year. The figures for indivi- 
dual years, however, varied from about one thousand in 
1963/64 to eight thousand in 1965/66. In contrast, the net 
gain through migration fluctuated even more widely between 
four thousand 1962/63 and sixteen thousand in 1969/70. To 
Sum up briefly, the migration gain to Alberta was more 
common in the past (twelve out of fifteen years under 
study) and larger in size than the loss. 

The explanation for the gain or loss of people may 
be sought quantitatively in terms of the four categories of 
migration listed earlier and qualitatively in terms of the 


demographic-economic factors responsible for the above 
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migration trends. The qualitative explanation is generally 
difficult to offer and no detailed investigation is 
attempted here. A quantitative explanation only will be 
attempted in the following pages. 

Trends of gross in-migration to and out-migration 
from the province are not known for the period under study, 
and the available estimates, as pointed out earlier, refer 
to( the net ‘internal ‘migration*or*the balance of s2n- “and 
Out-migration. In view of the data limitation, the examin- 
ation of past trends in net migration shown in Table 5.1 can 
be carried out in terms of only three streams, namely, 
immigration, emigration and net internal migration, or in 
terms of only the net international and net internal 
Migration. Table 5.2 presents the available data/estimates 
for the different streams of migration to and from Alberta 
in the recent years. According to. these figures, the net 
international migration in the past had always been posi- 
tive whereas the net internal migration was in some years 
negative and in other years positive. The migration loss, 
observed during 1963/64, 1964/65 and 1965/66, was due to 
the larger outflow of people to the other PrOVinces father 
than to either a decrease in immigration or an increase in 
emigration. Emigration from Alberta was almost stable at 
aboutathree to four thousand a year. In the same period, 
immigration to Alberta was seen rising and more than 
doubled during the last three years as compared to the early 


sixties. In fact, the recent striking contribution of 
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migration to population growth was the result of large 
immigration, whereas the positive contribution by internal 
migration remained about the same level of, say, six 
thousand in a year. It may also be pointed out here that 
the great impact of migration during 1956-59 (see Table 
5.1) was more due to net internal migration than inter- 
national migration (or immigration). 

iusthe; light ofthe, above, findings, atumay be 
hypothesized for the purpose of migration projections that 
when the population of the province increases through 
Me Graeron,asthis.gqaines:s anore likely to result from net 
muvernattonal migration, hater 16, immigration, rather than 
internal (inter-provincial) migration. Likewise, if the 
province loses population, this loss is more likely due to 
thesroLe of net out-migration rather than of net inter 


national migration. 


Future Migration Trends 
Two methods Gan be thought of “to,projyect the 


Future migration for Alberta. The first may be *temmegs the 
analytical method that rests on examining historical data 
and, most likely, extrapolation of statistical trends. 

This method, depending on the available data and studies, 
is to a varying degree arbitrary and subjective. The 
second approach is to base projections on sophisticated 
models that attempt to relate migration in a scientific way 


to a set of measurable socio-economic correlates of 


LZ 


migration for which some reasonable projections exist or 
can be readily prepared. Models of this kind are’ still in 
their infancy and it is difficult to" 7yudge at thissstage 
their efficiency and superior value for making projections. 
In the circumstances, the analytical method as used for the 
national population projections (Gnanasekaran, 1970), is 
adopted in this study as follows: 

First, the net totab nilgratuons (re sport, 1ncer — 
national and internal migration) to Alberta since 1946 was 
ranked in order of magnitude specifying the top ten years 
when migration was largest and the bottom ten years when 
migration was lowest (Table 5.3). Taking into consideration 
the long-term prospects, the average for the ten best years 
of migration was found to be 15 thousand per year. Simi- 
larly, the average for the ten years of very low migration 
was roughly 2.7 thousand a year. This average included the 
three years, 1963/64, 1964/65 and 1965/66, when migration 
was actually negative. Excluding these three years on the 
assumption that there would be no negative migration in 
future, the average for ten years of low positive migration 
amounted, as indicated in Table 5.3, to 7.4 thousand a year. 

In taking into consideration the short-term pros- 
pects, our focus was changed from an examination of trends 
Since the post-war years to those of the more recent period 
(1.e.,. from, 1961). Accordingly, following: pie wees on 
that the short-term covers three years, the average for 


the three best years of migration (1969/70, 1968/69, and 
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1967/68) was calculated to be 15.3 thousand a year. The 


average for three recent years of low migration (1965/66, 


1964/65 and 1963/64) was minus 5.0 thousand per annum, i.e., 


a loss of population. Excluding these years of negative 


migration, the average low positive migration in the short 


period amounted to 5.5 thousand a year. 


For the future, over the short as well as the long 


periods, the net total migration may be anticipated to 


range from an average loss of 5 thousand a year to an 


average gain of 15 thousand a year. Since this range is 


considerably wide, 


it had been segmented, as shown in Table 


5.4, into smaller ranges and the following four assumptions, 


namely, an average net migration (both international and 


internadl)) of (a) minuse>) 000; (b) zero; (e)od?, 50 05a tare 


(dq) 15,000 a year over the period 1970-85 are postulated 


form incorporation inethe population projections: 


TABLE 5.4 -- Assumed Average Annual 
Migration for Alberta 


during 1970-85 


Net Migration 
a Year 


Assumption 1 
Assumption 2 0 
Assumption 3 7,200 
Assumption 4 £5,000 
Assumption 5 


Hg) 


The negative migration or population loss was 
rather’ seen, over sthekpentod sundern study, tombe a short— 
term phenomenon occurring only in three out of the fifteen 
years. In the long-term, the momentum was definitely 
towards paesubstantialadgaim@through migration. lt sis 
possible that this momentum may contunue into the future, 
perhaps even with greater force and that the level of 
migration in the coming years may exceed the observed 
average of 15,000 a year. Therefore, a fifth assumption 
extending the future range of migrationto 22,500 a year is 


proposed in Table 5.4. 


Age-Sex Composition of Migrants 


The foregoing migration assumptions are postulated 
in aggregate terms. But, the projections are often needed 
in detail by age and sex, and therefore, the present 
Section 15S devoted to project the age-sex pattern of future 
Migration. 

For this purpose, the age-sex composition of 
Mignanes during a single year, say, 19697/0 can be assumed 
to be the future pattern. But, the pattern of migration is 
subject to annuial variations and therefore the adoption of 
a single year pattern May rerilect more often the peculiar 
conditions of the selected year. Hence, it is considered 
rational to take the average age-sex pattern of migration 


OVEL .a, period..of, three, five, iseven,or more 
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years. 

Migration is normally selective of age and sex. 
These differentials by age and sex may be noticed for 
immigrants, emigrants, in-migrants and out-migrants. 
Ideally, therefore, to account for these differentials, it 
is imperative to examine per se the age-sex patterns of the 
above four categories of migration and to project them 
separately. Such an examination requires a most accurate 
age-sex data for each stream migration. It is pointed out 
earlier that the flow statistics are available for immigra- 
tion only. Even in regard to these statistics, the computa- 
tion of reasonable age-sex pattern presents a problem in 
the sense that the reported age refers to the date of 
arrival and not to a fixed date, say, as of lst June as in 
the case of available census data or estimates of age-sex 
pattern derived from the census figures. 

In respect of emigration and the net internal 
migration, only estimates of age-sex pattern that are 
mostly derived from the preceding censuses are available 
presently. Estimates, at the level of age-sex distribu- 
tion, are probably less reliable for drawing any firm 


conclusions about the differentials in the age patterns of 


on Similar approach was followed in the national 
projections for Canada. See Canada, Dominion Bureau of 
Statistics » The Population Projections fOr Camda s 1709-04, 
Analytical and Technical Memorandum No. 4, Census Division, 
DBS, Ottawa, April 1970, po wa. 
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the four migration groups. The seeming differences may be 
due just to the estimation technique and/or the nature and 
sources of data used. 

Because of these problems, our efforts, following 
the earlier procedure of making all assumptions in terms of 
net total migration, were devoted to the analysis of the 
age-sex pattemnvof the net total meogrataon. § Table 5.5 
presents the average age-sex patterns of migrants during 
1961-70 that are based on different periods, namely, three, 
five, seven and nine years. In order to compare and select 
a reasonable age-sex pattern for the future migrants, these 
different averages given in Table 5.5 are plotted separ- 
ately iby sez™on> Chartse>ta ande5.lb.) Sance a great portron 
of migration gain is anticipated from immigration, the 
projected age-sex composition of immigrants, according to 
DBS national projections (DBS, Apraie970), has aaso been 
shown in these charts. 

The three-year average pattern based on 1967/68, 
1968/69 and 1969/70 resembles closely the age-sex pattern 
forecast for immigrants in the national projections. The 
considerable deviation of the remaining patterns based on 
five, seven and Tine fvearstmay pe eter buted to gche net 
out-migration in these periods with |age-sex pattern of out- 
migrants different from those moving into the province. 
These departures are not considered justifiable in the 
light of substantial contribution of immigration antici- 
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CHART 5.lb 
COMPARISON OF DIFFERENT AGE PATTERNS OF MIGRANTS, 
ALBERTA, 196I1-i970 
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not proposed here to adopt the age-sex pattern of immi- 
grants assumed in the national projections because the 
age-sex pattern of in-migrants may,well ditfier from that 

of immigrants. The three-year average age pattern which is 
free from the effects of negative migration and combines the 
relative: influences, of@bothpun=migration and immigration is 
therefore assumed through 1985 for distributing the future 
migrants under Assumptions 3 to 5 by age and sex. 

The negative migration was seen earlier to result 
fromimarked out-migration. 'The®age-sex composition of 
people moving out of Alberta under Assumption 1 is assumed 
EGPDe thessame as the@average age -séexy patcern observed 
during the three years of net negative migration, i.e., 
1963/64, 1964/65 and 1965/66. The assumed distribution is 
shown in Table 5.6. These two assumed patterns obtained by 
five-year age groups and sex are here distributed into 
Single years of age by using the sprague multipliers, and 
are presented in Table 5.7. 

It must be pointed out that the present knowledge 
about the fertility and mortality levels among migrants is 
SGant, Therefore, .tewas vassumed in this |study that, 
following the year ot arrival, the turure mortality and 
fertility of migrants would be the same as*those projected 


for the non-migrant population. 
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TABLE 5.6 -- Assumed Age Sex Composition of 
Migrants by Five Year Age Groups and 
Sex through 1985 


(number per 100,000) 


Assumption l Assumptions 3 to 5 
Age Group 
Males Females Males Females 
0-4 S67 10S 4,870 Ben) ee 57 O0Le 
poe “79038 8,045 5,068 4,424 
10-14 6,422 5,840 Bp oe Zee 
L5=29 3,447 3F259 4,513 4,082 
20-24 Loe 3044 el ois 95239 
25729 Spe27 GPoLg 8,866 oF2S5o 
30-34 A, 553 4,482 aye as 4,197 
3539 4,307 4,462 3PGes 2,780 
40-44 3 007 3,499 2,234 Lies 
45-49 371130 2,794 Lye2s big oe lt 
50-54 2,050 L,AS7 862 936 
Ne age be 957 eat oS? O19 
60-64 666 213 aoe 836 
65-679 420 149 438 620 
70-74 414 323 262 444 
(S379 CGMS 220 52 243 
80-84 aus5 p23 76 ay, 


3 5-- oo Pers 10 9 


All ages 48,683 Syl ye pl bs eS ii ee 46,811 
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TABLE 5.7 -- Assumed Age Sex Composition of Migrants by 
Single Years of Age and Sex through 1985. 


(number per 100,000 persons) 


Efugle Years Assumption 1 Assumptions 3 to 5 
of Age «se 


Males Females Males Females 


5 i155 1009 

6 1 G02 ot ooa 1,096 956 

7 L.60% 4x ,652 i020 892 

8 1,586 1,610 939 820 

9 ee Teast 855 747 

5 9 7,903, 98,045 5,068 4,424 
10 Peay oe AIG TT 675 
‘iu 1,399 | 1.294 690 606 
12 A302 Seto 637 562 
i Tee, 90.047 627 553 
14 1,058 924 654 577 
LO vA 6,422 5,840 3,380) 127970 
15 929 808 681 599 
16 801 690 696 604 
ne) 679 607 797 701 
18 568 574 Uy 02) 934 
19 470 580 {Bley Leena 
15 - 19 S447 © 8, 259 d5i3° “4/082 
20 378 585 LeeO0ME, Sas 
21 287 583 1,691, (1.47 
22 249 639 2,084 2,026 
23 289 TT PAT? T5997 
24 381 960 2041 leet 83k 
20Le 124 1,584 3,544 P7133 See 38 
25 AF, os mealies SO) 1,407 2h hal, Gze 
26 Bio) le 1,894 0,512 
om 664 1,438 7 Gis) 57 
28 13ape Iee 1:67> SU¥240 
29 CR lee 1,538 i,14s 
25 - 29 PADIT 6, 5S 8,866 6,935 
30 840 1,080 ACE TaNolery 
cia 897 922 L228 914 
72 935 816 1,089 812 
33 946 807 994 741 
34 937 857 928 692 
300=), 34 4,553 4,482 S63 lind p97 
35 925 888 858 644 
36 913 919 789 601 
eh) 882 927 723 558 
38 828 894 658 512 
39 759 835 596 465 
35.~ 39 As 307 e atid oe CE ORG 
40 687 783 539 424 
41 606 729 488 388 
42 557 685 442 355 
43 561 659 401 B07 
44 595 644 364 304 


40 - 44 3), O07 3,499 2,234 Ns 


TABLE 5.7 -- (continued) 


Assumption l Assumptions 3 to 5 


Single Years 


on eAge 
Males Females Males Females 
45 623 625 Bh eh 283 
46 653 606 301 264 
47 660 Th. Dye 248 
48 yee B25 248 231 
49 567 463 De 216 
45 - 49 SiedlSKy) Pay SNe Les S ieee 
50 SWE! 404 203 202 
Sy 461 345 Ps'5 190 
52 408 PH) 169 182 
53 358 244 57 180 
54 ale 2038 147 181 
50 - 54 2 UDO TAS) 862 936 
55 262 162 139 183 
56 PULP 23 bi ey S 
5) 7 LS 92 te276) 186 
58 eS eZ Be 184 
59 U5; 62 119 oes 
Sy), = (Si) 957 Sale 637 919 
60 146 53 EG 178 
61 144 48 114 75 
62 139 44 Te? 170 
63 WAG Sh 7/ 108 162 
64 lll aise 103 E52 
60 - 64 666 PIES baie 836 
65 98 ey) 98 142 
66 86 23 94 si? 
67 78 S25 89 EZ 
68 Tay a2 82 JENS) 
69 81 43 74 109 
65 - 69 420 149 438 620 
70 84 55 66 103 
Wal 88 ele 58 97 
U2 89 78 yl 90 
dS 82 69 46 82 
74 gan Syl 42 Ue 
WO) = We! 414 B73 262 444 
TS 61 34 38 63 
76 50 aba 34 55 
WT! 43 the 30 47 
78 42 Syib iy, 41 
79 44 isk 24 Bh 7/ 
They oy 7h) 239 220 L512 aN 
80 45 148 19 32 
81 45 184 7. 28 
82 44 2155 1S 23 
83 42 236 its 19 
84 38 246 1 105) 
80 - 84 Dales 17028 76 aly 
85+ 39 aes 10 9 
All Ages 48,683 Syilthy Saleg Si MeSHS) 46,811 
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SOURCE: Based on Table 5.6. 


RESULTS OF POPULATION PROJECTION 


Projection Series and Selection 


The assumptions covering alternative trends per se 
in* regard itomthe*futuresdourse, tparticubar by tofafertuhity 
and migration prepared in the preceding chapters, must be 
pieced together to obtain the population projections. This 
integration can be done in the following two ways: Firstly, 
it iS common to combine these assumptions in all possible 
ways and present, all the resulting®populationgprojections. 
This procedure may be applicable to areas that are not 
affected by migration, and consequently involves fewer 
assumptions in all to combine. 

However, when several assumptions are made to allow 
for alternative migration trends and/or to account for wide 
Variations in future mortality and fertility, the combina- 
tion of these assumptions in all possible ways yields too 
numerous sets to select meaningfully a few series out of 
them. In this situation, an alternative approach may be 
more useful than the previous one. The second procedure, 
therefore, is to produce projections for) all possible 
combinations of proposed assumptions and select a few 
projections out of them. This approach entails more time 
and cost, but it enables, while dealing with many assump- 
ti0ns; a meaningful. selection after the mesults of ald 


possible combinations of various inputs have been examined 
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rather than before as in the case of the first procedure. 

The population of Alberta has been earlier found to 
be significantly governed by the component of migration 
which made it desirable for a number of assumptions 
regarding its future influence. Hence, for the purpose of 
integrating the projection results, the second procedure 18 
followed in the present study. The combination of one 
mortality, three fertility and five migration assumptions 
made earlier has produced in all fifteen projections. 
These projections, with their underlying assumptions, are 
given in Appendix Table P.l. 

Four projections, called Series A, Series B, Series 
C and Series D are, however, presented in detail in this 
report. These series are selected, after detailed evalua- 
tion (Gnanasekaran, 1969b) in such a way as to cover the 
range of probable trends in migration and fertility. The 
specific assumptions underlying these four series are shown 
rm Tables 6 .1Y 

Series A presents the "highest" projections for 
Alberta up to 1985. Assuming zero net migration and low 
fertility, from Series D may be considered the "lowest" 
projections for the province. Series B and Series C reflect 
the probable demographic trends in future depending on the 
prospects of migration. Both these series assume medium 
fertility and differ only in regard to underlying net 
migration assumption which, under Series B, involves a gain 


of 15,000 persons a year and under Series C of 7,500 persons 


Taek 


each year. 


TABLE .6. 1 --~ Pertility, and Migration Assumptions 
underlying Projection Series A, Series B, 
Series C and Series D 


Fertility 


Projecti 
ee esas Assumption 


Migration Assumption 


Series A High tertility Net migration gain of 
22,500 persons a year 
Series B Medium fertility Net migration gain of 
15.,0.00..persons.a—yearn 
Series C Medium fertility Net migration gain of 
7,500 persons a year 
Series D Low fertility Zero migration a year 


NOTE: The mortality assumption is the same for 
all series. 


Total Population 
Al ISOULt DYONeCEIONS= inp TApLes 6.2 Showrthateene 


population of Alberta would be below two million by 1975. 
This mark is anticipated to exceed under Series A and 
SerpestBnintthe year’ 1980) and @undér-series Coin 19859 In 
themabsence of migration, this size 1s not likely to be 
reached by the province before 1985 as shown by Series D. 
Tnethetnexteftive® years4(i.ee,=2970% to 197575 the 
population is expected to increase under Series B by 198 
thousand and, under Series C by 158 thousand, or, at an 


average (arithmetic) rate of about 2.5 percent and 2.0 
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TABLE 6.2 —— Projected Poopulationpol.Awoerra, 


E970 
BRS we 
Loa 
Me ate 
1974 
1 We 
1980 
1965 


LOG: £975 
Lod OSU 
L930 tomes 


Year/Period 


(base) 


SOURCE: 


1600.0 
1644.6 
DOO 2 st 
Sg pr aah 
NS Ace) 
1845.4 
23650 
2462.2 


is. o4 
poe fee, 


(Figures as of June 1) 


Series A Series B 


1600.0 
1636.3 
Lew a0 
Sf lt 
Poon U 
eo Gee 
2027.4 
22.002 


Ane Sh) 
1 ie et pe 
D2 ao? 


Based on Tables P.2 to P.5 


(In thousands) 


Series C 


1600.0 
L628.8 
eoagey 
mG Selma 
1724.4 
oS Gee 
1941.8 
2143.0 


(Percent increase) 


mers 
10.44 
VOSS 6 


L970-LO8S 


Series D 


1600.0 
1620.4 
1642.6 
bOGoe 
1688.0 
deideh .'5 
[635.0 
ne hehe ey 


Ores 
2 


29 


percent a year, respectively. The projected increase 
during 1970=71*range from 29 ‘thousand to 45 thousand, 
according to the three Series A, B and C which assume the 
inflow of people from other provinces and abroad. The 
total population is expected to be around 1636 thousand in 


iy7gi (L.e., werLes*s) - 


Population Composition 


Besides size, the implications of emerging popula- 
tion composition are important for planning and policy- 
making. Attention is given here only to the influence of 
the age-structure. The diversified economic, social and 
political correlates of population growth are implicit in 
the changing age structuresof population. Thus, other 
things being equal, a relatively young population implies 
the need for more schools and greater dependency burden on 
the society. In an area where population is not affected 
by migration, changes in age, structure are mainly the 
result of variations in fertility rate. However, in 
Alberta, where migration is an important component of popu- 
jation growth, Migration with Lis age sselectivity pilays oan 
important role in bringing about shifts in population 
StCluc Lure. 

The emerging population structure of Alberta is 
examined by grouping the population in three age groups: 
0-14, 15-64 and 65 and over, which may be assumed to corres- 


pond roughly to the three major phases of the life cycle: 
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youth (under 15), adulthood (15-64), and old age (65 years 
and over). The composition of Alberta's projected popula- 
tion according to these three stages of life cycle is 
presented in Table 6.3. 

One notable trend that may be expected is the con- 
Sistent decline in the proportion of population under 15 
years of age between 1970 and 1980 under all series. The 
reduction will be greatest under Series D (low fertility 
aSSUMpPELON) ELOM. 32st til oe Ue P20 ele OD Ulmer cera ere 
percent. The variations in the proportion of young popula- 
tion reflect the impact of different assumptions on 
fertility change. In fact, under the low fertility assump- 
tion even the absolute number would decrease during this 
period. However, between 1980 and 1985 it is expected 
that the proportion of jpopulatwvon under Wawa regqrorer a 
moderate increase under all series. 

Concomitant with the fall in the proportion of 
youth, the proportion of population 15-64 years of age is 
anticipated to increase both in absolute and relative terms. 
The proportion 15-64 is expected to increase consistently 
between 1970 and 1980. The growth of this group would be 
higher than the growth in all age groups under all series. 
Between 1970 and 1980, while the growth rate of this group 
will vary between 40.7 percent and 23.1 under the four 
series, the corresponding growth rate of the total popula- 
tion will vary only between 33.5 percent and 14.7 percent. 


It 1s expected, however, that the proportion 15-64 will 
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decline between 1980 and 1985. 

The proportion of population 65 years of age and 
over is expected to increase consistently during the entire 
projection period. The proportion will increase from 7.27 
percent in 1970 to 7.56 percent and 8.90 percent: under 
Series A and D, respectively, in 1985. The index of aging, 
which is defined as the number of persons aged 65 and over 
per 100. children, under.15s years, of age, will) increases irom 
22.4 in 1970 to 24.8 under Series A and 32.7 under Series D 
eS oe 

The changes in the age structure of Alberta's popu- 
lation between 1970 and 1985, as implied by the medium 
population projections (Series B) are portrayed in Chart 
6.1. The change in the shape of the age pyramid between 
1970 and 1980 shows the effects of low ferninmey level in 
the 1930's, the rise in fertility level and immigration in 
the post-war years, the steady decline in fertility since 
1960, and the migration gain on the population structure of 


the province. 
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LABOUR FORCE PROJECTIONS 


Data Sources 

Two main sources of data exist for a study of 
labour force and projections for Alberta. The first and 
most comprehensive is, of course, the census which presents 
a long time series for) the province? Both) 195i "and e196r 
censuses which followed the labour force concept vis-a-vis 
the gainful approach in the earlier censuses, contain 
voluminous data for analysis. A new layer of general and 
more detailed tabulations of labour force will soon be added 
on the basis of 1971 census. These data, however, are so 
far subject to less study which is found rather to bea 
serious gap from the point of preparing labour force 
projections. 

The second source is the monthly labour force 
survey conducted by the DBS. The survey, as designed 
présently, provideswintormmeeion for the Prairie provinces 
as a whole. Although unpublished data may be on file for 
each province, the sample size is, however, considered 
small to rely on the break-down of regional figures for 
Alberta and the other two provinces. In the circumstances, 
there is no option but to carry out most analyses using 
census data and draw inferences from them. This disadvan- 
tage is more serious for preparing labour force projections 


for, aS pointed out before in the case of migration, the 
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flow statistics are needed most for making projections. 

The “paucity of flow statistics of dabour force’ Lor 
provinces is sometimes overcome, though not fully satisfac- 
torily, by resorting to establishment survey data and 
administrative statistics which are the by-products of 
administering labour legislation as, for example, the 
Unemployment Insurance Act. Other useful sources are the 
immigration and taxation statistics and reports of the 
Canada Manpower Centres. These data, although immensely 
valuable for certain purposes, refer to segments of the 
labour force and therefore are of limited use to the 
present study which concerns the total labour force of 
Alberta. In the context, it is proposed here to depend 
wholly on census and labour force survey data, and piece 
together the two sources, notwithstanding their limitations 
and problems of comparability, for obtaining a reasonable 
picture of labour force trends in the province over the 


next fifteen years. 


Si2eg OL LaAboun Korce 

The labour force of Alberta was 490 thousand at the 
time of the 1961 census, or about 57 percent of the total 
working age population (Table 7.1). This overall level was 
the highest among the provinces and differed by three per- 
centage points from the level of 54 percent recorded for 
Canada (1961 census, DBS 94-501, pp. 2-4; Ostry, 1968, 


Table op e4)-SSAtvaSgiven time sthe proportions(or level) 


TABLE 7.1 -- Trends in Population and Labour Force of Canada and 


Year 


Alberta, 


1961 and 1970 


(as of June 1) 


Population 
‘000s 


in 


‘000s 


Labour Force 


Percent of 
Population 


CANADA® 
Males 
ILS Eyl 15+ fe pn 4,114 83.8 
1961 15+ 6,039 4,643 Fee al) 
1970 14+ 7,614 =) he sh 1343 
Females 
ie Syl 15+ 4,832 LD, Loz Za 
1961 15+ 5,984 1,764 25025 
1970 144 i et ae Lpise 35.4 
Both Sexes 
ILS) 53a 154 9,742 een as 54.2 
1961 154+ 127023 6,458 ee De | 
1970 144 Laces 8,465 stay" 
ALBERTA 


9Excluding Yukon and Northwest Territories 


Note: Data for 1951 and 1961 are from the censuses. The figures 
for 1970 are based on the DBS Monthly Labour Force Survey 
for the week ending May, and estimates for Alberta are 
made in this study. See text for the method of estimation. 


SOURCES: DBS, 1961 Census of Canada, Vol. III, Part 1, Catalogue No. 
94-501, Labour Force, Table 2; DBS, Seasonally Adjusted 


Labour Force Statistics, January 1954-December 1970. 
Catalogue No. 71-201, (annual) Information Canada, Ottawa, 
May 1971, and DBS, Estimated Population of Canada and 
Provinces by Age and Sex, Catalogue No. 91-201 (annual), 
Table : 
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of population in the labour force is governed by a) the 
demographic structure of the province, and b) the beha- 
viour or propensity of the population to participate in the 
labour force. Under the demographic structure lie the 
primary factors of sex and age characteristics, and the 
secondary, factors of marital status, family size, rural/ 
urban residence of population, etc. Besides, the sub- 
national populations are to a varying degree influenced by 
migration which is normally age and sex selective. In the 
case of Alberta, the influence of migration has been heavy, 
as noticed in’ Chapter V.-+ The role ofjmigratiomA(Chapter V) 
which may also be considered as a factor influencing the 
behaviour of resident population in economic activity, is 
merged in this study with population structure, and no 
attempt is made here to treat it separately as a third 
factor governing the labour force. 

The sex distribution of labour force of Alberta 
shows that the proportion of males amounted to 80.6 percent 
SOtatnesnogularion Lo vears andloverain 1 Io le Tablegr. .)s 
This level was, however, not the highest among the prov- 
inces since Ontario had a slightly higher level, about 80.8 
percent, in the same period. Similarly, the level of 
female labour force of Alberta (30.8 percent) ranked second 
after Ontario, which had about 32.6 percent of females in 
the labour force (1961 Census, DBS 94-501, pp. 2-4). The 
highest level of labour force noted earlier for Alberta in 


terms of the proportion for both sexes may therefore be 
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attributed partly to the more favourable demographic struc- 
ture of Alberta and partly to the propensity of population 
to participate in the labour force (i.e., the economic 
activity pattern). 

The population projections made in this study take 
due account of the demographic forces (i.e., mortality, 
fertility and migration) that determine the future popula- 
tion structure of Alberta. The economic activity pattern 
is, therefore, of prime concern in this chapter and is 
examined below in detail to postulate the future trend of 


labour force component. 


Pattern Of Labour Force Pantie pe t1on 


The available data on labour force participation by 
age and sex for Alberta refer to the week preceding 1961 
census. The specific rates are given in Table 7.2 for the 
age groups 15-19, 20-24, 25-34, 35-48% 45-54, 55-64 "and 657, 
and compared with the corresponding rates for Canada in 
Column 3. The male participation ihsthe labour forge vor 
Alberta ranked higher than of Canada in alli lage soroups tie 
rate was strikingly higher for the young age group 15—=19, 
with 46.0 percent of the population joining the labour 
force as compared to only 39.5 percent at the national 
level. In respect of females, however, the opposite was 
observed with the rate for Canada approximately 33.0 per- 
cent and for Alberta just 30.3 percent. ‘The same tendency 


of lower rate of participation anveie labours torce. wae 
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TABLE 7.2 -- Labour Force Participation Rates by Age and Sex, 
Canada and Alberta, 1961 and 1970 


1961 1970 


Age group and sex Rate (percent) | Rate (percent) 


b Canada Alberta 
Baned 
Bias Pasha) (actual) (estimate) 
ely (4) (5)=(4)x(3) 
MALES. 
<19 ANG ius 46.0 165 38.9 45.2 
20-24 B006 90.8 1.048 88.4 92.6 
25-34 93.9 65°5 1.017 
35-44 94,2 o5a6 1.018 76.8 287 
45-54 91.8 93.8 1.022 
Ba od a0 °7 84.0 1.029 201-2 TNS 
oa 28.4 29.8 Penny 236 24.8 
Total F124 80.6 1.038 17.3 
FEMALES 
<194 es 30.3 O4920baal 29.7 27.3 
20-24 49.3 46.8 0.950 66.6 By l6 
25-34 29.5 30.0 esac 
A544 34885 34.4 1.112 40.4 ENS 8 
45-54 agua 37.0 1.109 
Sarr 24.4 25.4 1.039 2°ne eae 
aoe 6.9 5.2 0.774 5.9 406 
Petal 29.5 30.8 1.045 craae. 


“This group denotes 15-19 in 1961 (census) and 14-19 an 1970 {labour 
force survey). 


Dro riaes Yukon and Northwest Territories 


SOURCES: DBS, 1961 Census of Canada, Vol. III, Part I, Catalogue 
94-501, wabour rorce; Table 2, "pp.g2z—-s to 2547 "and Seasonally 
Adjusted Labour Force Statistics, January. ty54—December 1970, 
Catalogue 71-201, pp. 166-205. 
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noticed among females aged 20-24 in Alberta. In all other 
age groups (excepting the old), the female participation 
was higher than Canada by one to four percentage points. 

Similar information about the participation of 
population in labour force by age and sex is collected by 
the monthly Labour Force Survey; but, for the reason stated 
earlier, the break-down of the regional sample by age and 
sex for the three provinces (i.e., Alberta, Manitoba and 
Saskatchewan) will be even less reliable than the aggregate 
Size of labour force of each province. In order, therefore, 
to obtain a recent picture of the pattern of labour force 
participation in Alberta, it is assumed in this study that 
the ratio of age-sex specific participation rates of the 
province to those of Canada obtained in 1961 would be the 
same in.1970. Accordingly, the, ratios calculated in Column 
3, Table 7.2 were applied to the respective age-sex parti- 
Cipation rates that are available for Canada from the 
Labour Force Survey for the week ending May, 1970 (Column 
4). The pattern of labour force participation thus 


: ; ; it 
estimated for Alberta is shown in Column 5, Table 7.2. 


Ii appraise the participation pattern for Alberta 
derived in Table 7.2, the same procedure was extended to 
Manitoba and Saskatchewan, and the estimated rates for 1970 
were applied to the respective populations of these two 
provinces by age and sex. The results for the three prov- 
inces were added to obtain an estimate of the labour force 
of the Prairies which came close (i.e., 1440 thousand) to 
the labour force survey estimate for the region of 1415 
thousand in May, 1970. Although the pattern could have 
been adjusted on a pro rata basis so as to tally with the 
Survey estimate, this was considered unnecessary in this 
study. 
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Projections of Labour Force Participation Rates 


The methodology is simple and involves analysis of 
palst trends in the labour force@participation rates for 
Canada betore”  therr™= application to project. the’ pattern ror 
Abberta’ throughri198 5. “Tables #8 presents» the changes in 
the economic activity pattern by sex for Canada during the 
period™ot 19GJa/0 2. .For the purpose iof measuring thestrend, 
the participation rates shown in the above table are the 


seasonally adjusted figures for the month of May. 


FLAY” Male Participation Rates 


The rate of participation of males in the labour 
force of Canada as a whole declined without exception in 
all age groups during the sixties. The decline was largest 
in thesold jage group 65 and over”“~inWable 7.3% A ‘part oF 
this decrease may be due to the changing age composition 
WEThinethiis group. rurther rise inthe propowmtion of old 
men is anticipated in the coming years. Besides, the social 
security and che upward trend in the lifetime ancomegor 
people may encourage early retirement from the labour frce. 
It is therefore assumed that the same rate of decline in 
participation will”continue® for "this age “group in the 
seventies. 

After the old’ age group, the” greater reduction was 
ime thesyoung age groups.” The “decrease is generally attri= 
buted to the rising trend in higher education, and it is 


anticipated that the rate for ages 14 to 24 will decline 
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further at least about the same rate during 1970-1980. 
There was only a slight decline in the participation rates 
of middle age groups 25-44 and 45-64. It is assumed, there- 
fore, that the past trend in labour. force, (1961-70) will 
continue into the future. 

Accordingly, the observed total declinein male 
participation rates for Canada from 1961 to 1970 was applied 
to the estimated rates for Alberta in 1970 to yield the 


Projected ratesetor 1980) ineTable 7.4. 


7.42 Female Participation Rates 


From the point of labour force projections, the 
behaviour of women is the most crucial factor with the 
largest degree of uncertainty.. In general, there has been 
a secular rise in the participation of females in economic 
activity, and the proportion of women with labour force 
attachment increased in Alberta from 30.8 percent in 1951 
COms/ «2 percent InellUolvas  Indicatedsinwiople 14ers 
level was one of the highest in Canada which had about 35.4 
percent of females in the labour force at the same period. 

In Table 7.3 which presents recent trends by age 
groups, it is seen that the upward trend in female labour 
force participation still persists in the nation. The 
largest increase in participation was observed among women 
ins the ages’ 25-44 from_a, leveloof 29 .7opercentiain 1961 to 
39.9 percent in 1970. This amounts to arise of about 34 


percent in activity rates from 1961 to 1970. It was closely 


TABLE 7.4 -- Comparison of Projected Rates of Labour Force Participation 
by Age and Sex for Alberta with Those for 


MALES 
see) 
20-24 
2534 
35-44 
45-54 
55-64 
Got 


FEMALES 
La be 
20-24 
25454 
35-44 
45-54 
55-64 

65+ 


Ontario, 


Canada and U. 


Sen OL OU 


Projected Participation Rates (percent) 


Age and Sex | 
Alberta Ontario Canada USA (White) 
1980 1981 1980 1980 


ALO Vos OC) 
BB ey tye) 
ose. Lae 0} 
See 


“Rate for the age. group) 45-19 


b 


Rate fore thes age greup L619 


Note: 


SOURCES: 


Figures in brackets denote high projections. The rates 
for Alberta were based on the assumption that the same 
percent change in participation rates observed during 

1961-70 would continue till 1980. 


Ontario, Department of Treasury and Economics, Ontario 


Labour Force Projections, 


Wolfgang M. 


1968-1991, 
Liling et “aly; Population, 


Table Wdspei 1: 
Family, Household 


and Labour Force Growth to 1980,' Table, 4-1l,.ps._93; and 
SOP asCw Travis) ie aie (ese 


1985", Monthly Labor Review, May, 1970, Table 4, p. ce 


For Alberta, 


see text. 


Labor Force: 


Projections to 
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followed by the age group 45-64 which recorded an increase 
of 29 percent in the same period. The dramatic development 
in the participation profile of women by 1961 was the emer- 
gence of two peak profiles in Canada among the married 
women aS a result of marked increase in economic activity 
invthe Vage 'group435=44 &(Ostry7o1968b> ipons)is 7 eThough asthe 
recent ?trends *for ‘the%age sgroup! 25-44" pointoto tfiurther 
increase in participation, it is assumed here that this 
pace will slow down in the future. For the purpose of 
projections, therefore, one-half of the percent increase in 
participation rates during 1961-70 was applied respectively 
to the estimated activity rates of Alberta in 1970 to 
arrive at the participation in the age groups 25-44 and 45- 
64 in 1980. The same assumption was made for the age group 
20-24 which also experienced a substantial rise in the 
sixties. 

The rates for the young and the old women, like 
thosei.of the men, declined during: 1961-70. «iItlais assumed 
that this downward trend would persist and that the percent 
decrease in participation would approximate one-half of 
that observed forsCanadat over’ thespastsdecadesewThe pror 
jected participation would then be about 26.0 percent for 
females below 19 years and 4.5 percent for women over 65 
years. 

Pable 7.4 presents the projected labour force parti- 
cipation rates for Alberta and selected areas. The male 


rates resemble closely the pattern projected for Ontario 


and Canada in 1980. However, the rates for females differ 
considerably for 1980. For Alberta, an alternative projec- 
tion of female participation rates was given in Table 7.4 
(figures in brackets) on the same basis that the male rates 
were projected, i.e., the same percentage change in parti- 
Ccipation rates noticed (for Canada) during 1961-70 would 
continue through 1980. A comparison of these rates, 
especially for the age groups 25-44 (57.8 percent) and 
45-64 (50.8 percent), with those projected.for U.S.A. 
Suggests that they are rather too high. The rates are also 
found to be far higher than the projections for Ontario. 
Generally, the labour market behaviour of women in Ontario 
and U.S.A. exceeded the level of participation in Alberta. 
In the context, the projections based on moderate increase 
(1.e., one-half of the percentage increase or decrease 
observed during 1961-70) in female participation is pre- 
ferred here. 

After 1980, the participation rates for males and 
females are assumed to remain constant. The rates for each 
year shown in Table 7.5 were obtained by linear interpola- 
tion between the estimated rates by age and sex for 1970 


(Table 7.2) and those projected for 1980. 


Indicated Changes 
Tables 7.6 to 7.10 present the projections of total 


labour force for Alberta by age and sex through 1985. 


These are obtained by multiplying the projected activity 
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rates in Table 7.5 by projections of population in the 
corresponding age groups and sex under Series A, B, C, and 
D. The Monthly Labour Force Survey, as noted earlier, 
excludes the following categories of population, namely, 
the armed forces, inmates of institutions and Indians on 
the reserves. These three groups are estimated to consti- 
tute at the national level about two percent of the popula- 
tion of 14 years and over in 1966. The size of these 
groups for Alberta is not readily available and therefore, 
in this study, no attempt is made to adjust the projected 
population so as to arrive at what is called the labour 
force population or source population for labour force 
projections. Hence, the projections given below may be 
cautioned to be slightly overestimated. Further, these 
projections, like population, relate to June l. 

Series DL, which involves zero migration, indicates 
the smallest increase of about 80 thousand in the labour 
force during 1970-75 or roughly one-half of the projected 
change under Series AL. Series BL, which includes a net 
migration gain of 15,000 persons a year, shows a growth in 
the labour force of 119 thousand in the same period or an 
annual net increase of 24 thousand persons during 1970-75. 
The growth would be slightly below 20 thousand a year if 
migration is one-half the level assumed in Series BL. 

Of the projected annual average increase of 24 
thousand during 1970-75, ten thousand would be women. Under 


Series CL, the annual net addition to the female labour 
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force would approximate nine thousand. In other words, 
about two-fifths of the future increase would take place in 
the female labour force of the province. 

Overall, the total labour force of Alberta is anti- 
cipated around 774 thousand in 1975 (Series B). The 
females would number 255 thousand or 33 percent of the total 
labour force as compared to 31 percent in 1970. This 
proportion would rise to 35 percent in 1980. 

To consider the long term of fifteen years (i.e., 
1970 to 1985) the labour force, is. projected.to Expand by 
355 thousand or 50 percent, and the total size would exceed 
the mark of one million people. The increase under Series 
C that assumes no migration would be 227 thousand, or 35 
percent. On the average, therefore, the labour force of 
Alberta may be considered to grow at a rate not less than 


two percent a year during the next fifteen years. 


Concluding Remarks 


The labour force projections presented in this 
study are based on a less sophisticated methodology. This 
is partly due to the non-availability of detailed data and 
the complexity of the field itself. The role of women and 
their participation in labour force will be the crucial 
factor in determining the accuracy of these projections. 
At the same time, the study of the female labour force is 
even more complex than that of the male, in view of the 


dual role of women in society. Influences affecting the 


ts 63} 


labour force participation of women, especially married 
women, Call for a detailed study and the census data must 
be-subjected to greater analyses than hitherto at the 
provincial level. 

Needless to say, the foregoing analyses and other 
labour force studies need more detailed and comprehensive 
data collected on the basis of standard concepts. From the 
point of preparing labour force projections for the 
province, the gap in labour market information is consid- 
erable. This applies to some degree to the national scene 
aS well. Looking ahead to the needed statistics for projec- 
tions, an enlargement of the present labour force survey is 
imperative. Limiting the burdento a minimum, it may be 
necessary to consider conducting a supplementary survey by 
the HRCC at, say, three month intervals in conjunction with 
the present survey so that the results, combined with DBS 
sample, will prove adequately representative and reliable 
to,publish guarterly current, labour force statistics for 
the province. 

Besides,. the present classification of total” tabour 
force into ten age groups may be rather limited. ‘The pro- 
posed survey should enable a break-down of more detailed 
age groups, especially for the women, in order, to make the 


projections hereafter on a more detailed study of female 


aCtLViLiys DPaAtlLern. 


CONCLUDING REMARKS 


The population and labour force projections for 
Alberta to 1985 presented in this report were prepared on 
the basis of a number of assumptions on the components of 
population change. Combining one mortality, three ferti- 
lity and five migration assumptions, fifteen population 
projections were initially produced. After a detailed 
evaluation of the fifteen projections, the four series of 
projections, Series A, Series B, Series C and Series D were 
selected. From the four series of population projections, 
the labour force projections were calculated on the basis 
of the projected participation rates. 

The final computations required for preparing the 
population projections were carried out by the use of an 
electronic computer. A special computer programme for 
preparing population projections by the component method 
was adopted for the present purpose. The programme carried 
forward the estimated population as of June 1, 1970 in 
Single years of age, by sex to each future year on the 
basis of certain programmed instructions and input data 
relating to mortality, fertility and net migration (com- 
bining internal and international migration). 

In general, the projections are ancended™ io re 
consistent with the 1966 census counts as tabulated by age 


and sex, and with the corresponding population estimates 


Ls 7 


for 1970. No adjustment has been made, therefore, for 
possible net census under enumeration in the population by 
age and sex. 

The four series of population and labour force 
projections given here offer the user a fairly wide choice 
of assumptions as to the course of future population 
Changes. It is possible, however, that for some part of the 
projection period, future population and labour force size 
will exceed or fall below the range given. Between Series 
A and Series B the difference in the projected population 
in 1985 is 496,500, or 22 percent (based on the mean of 
Series A and Series D population totals. Some may consider 
this as an impractically wide range. In view of the many 
uncertainties in predicting future fertility and migration, 
we do not recommend any one population series as the "best" 
series. However, Series B and Series C reflect the 
probable demographic trends in future depending on the 
prospects of migration. 

As mentioned above, the greatest uncertainty in the 
population projections relates to the projection of births 
despite the adoption of cohort fertility method. As va 
consequence, the projections of populations for age cohorts 
born after the base date of June 1, 1970 are subject to 
much greater error than those born before the base date. 
The possibility of error also increases with the léngtin or 
the projection period. The areas of uncertainty in making 


fertility projections by birth cohort method Lie prancipadly 


Nets 


in the assumptions regarding fertility, especially for 
cohorts not yet born, and its distribution over childbearing 
ages. There are also certain methodological problems, as 
mentioned in Chapter IV, in translating cohort fertility 
rates to period fertility rates. Furthermore, projections 
of fertility are dependent upon a multitude of social and 
economic changes that are difficult to foresee. 

Another component which is subjected to great 
uncertainty in the projections is migration. Like ferti- 
lity, the assumptions about future migration are difficult 
to make in view of the multiplicity of factors, demographic 
and non-demographic, that determine the volume and pattern 
of migration. There might be a change in the volume and/or 
age composition of migration which could seriously affect 
the projections. 

The quality of labour force projections will depend 
on the population projections and the participation rates 
used. The role of women and their participation in labour 
force will be the crucial factor determining the sccuracy 
of these projections. Additional information is required 
on the influences affecting the labour force participation 
of women, especially married women for making labour force 
projections based on more solid foundations than attempted 
here. Furthermore, the labour force projections at the 
provincial level, like population projections; are “affected 
by the recent trends in internal and international migra- 


tion, about which the data are inadequate. In view of 


Vets) 


thesey) a Trevistonsofsproyections sat en interval’ Om three 


years may be desirable. 
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APPENDIX TABLE D.1 -- Abridged Life Table by Sex for Alberta, 1960-62 
1,000 1,000 fe) 
Age (x) crt) im be), aes ne (S)) L (x) TS) e~ (x) 
Males 
0 30.64 3,064 MO se 100,000 97,629 6, 947,752 69.48 
bs one 8 430 tg gt 96,936 386,923 6,850,482 70.67 
5 2. 02 "95 -40 96,506 482,078 6,463,558 66.98 
10 aie Ol 252 MS y- 96,311 479,319 5,981,479 Bow dd. 
basi (speee 590 Les 96,060 478,904 Be ee el OO Lime a 
20 9.30 888 TBR 95,469 Oe oo Sy. ies So be 
25 ee hie 230 55 94,581 PPA SS 4,548,003 48.09 
30 3 hese Ney 784 1.68 935851 467,409 4,076,819 43.44 
a5 10.64 990 25 4 93,068 463,004 3,609,409 38.78 
40 LS. 247 1,406 3.08 92,078 ESTO F1 3,146,404 BA pi 7 
45 Dan Gl Zee 2 4.98 90,672 448,082 2,689,332 29.66 
50 39.89 a oe Shee 8 | 88,440 LS eee AEBS 2 28249 25 534 
55 OL 59 pegs) 12.69 84,912 412,114 L307, 414 21.29 
60 98.08 hg ls 20.58 79,682 34-96 83 Lb, 3-954-2 96 ep gras in 
65 146.92 LO, 559 Gp a: IL 367 333,789 1,015, 684 94.13 
70 22 Otay 13,498 49.37 61,309 2rhBeged 85 681,824 ee 
fie’ 320.94 US, 34 Lbe 33 rT ae = | 200,492 408,439 8.54 
80 £59 sie2 14,906 T2057 0 32,460 TZ5 , 500 207,947 6.41 
85 595.7 10,458 1 Grae L760 59,347 84,447 4.31 
90+ 1, 000. 00 FN ial 0b BOL Fd: Vg 8 Fath upto 4 Pde ap Ee) 1 ee gi 
Females 

0 Opt oe] Pe ew | 2274 92 100,000 98,052 79S 333 a5 24] 
k ar. 477 339 E87 S77] 23 B39 072 51 75 449,281 16923 
5 die Ky; eZ ANG) 97,385 486,481 £7059, 030 72.49 
10 poy) 1Ss2 Beil OT ne O2 485,640 66572 549 67.62 
15 8.30 828 -68 97,050 484,475 6,086,909 b2.¥2 
20 So be 302 263 9657 22 482,896 6025433 57 ae 
25 Bea 293 iG 96,419 481,399 a Lt ero 53. BO 
30 3.79 364 v6 967126 479,770 4p 6387136 48.25 
a5 5. 93 568 badd 95007 G2 477,460 4,158,366 43.42 
40 9.54 908 a aa: pe 95,194 Es ae Pl 3,680,906 38.67 
45 14.34 ese 2.89 94,286 468,217 35207, 089 B 4.01 
50 Pies ak Vigmee FW 4.31 92,934 459 7955 ory VS Be isle 29.47 
55 36.05 i yey Be yes ee 90,953 446,943 2p db Sip? LG 25.06 
60 52.49 a Oe LO.77 87,674 4295359 L S340 983 20.90 
65 Gres hie 6 Sy ue. 00 S3in0d2 398,109 deg 40 4 gl 13 6 «OL 
70 140.93 10,698 8 epee at 75,907 HoT Pio hey 1,006,504 1 Ger oy 
a 240.74 15,698 54.69 65,210 262,050 652,999 £0.02 
80 BU PP a Lora a5 92.09 49512 200,298 365,920 teas 
85 549.02 ee OG 155.96 Bi, UG? 109,363 165,652 ey 
90+ 1,000.00 ray old 248.84 ra Oo 1 56,289 56,289 4702 


SOURCE: Based on the age specific death rates for the period 1960-62. See DBS, 
Vital Statistics (annual), 1960 to 1962. Catalogue No. §4=-2027 
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